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Improvement In Hot-air Engines. 

The attempt to substitute air for steam, as a motive power, 
is not so recent as is generally supposed, patents having been 
granted in this country as far back as 1824, for atmospheric 
engines. It appears to have been first used, in a really effi- 
cient form, by Rev. Dr. Stirling, of Scotland. He patented an 
air engine in 1816, and made one which was used forpumping, 
in 1818, that worked well for a short time. In 1827 Messrs. 
Parkson & Crosley, of City Road, London, England, con- 
structed an air engine. In 1833 Lieut. John Ericsson, then 
residing in London, reduced to practice his long-cherished 
project of a caloric engine, and sub- 
mitted the result to the scientific 
world. The invention excited very 
general attention, and lectures in 
explanation and illustration of its 
principles were delivered by Dr. 
Lardner, Prof. Faraday, Dr. An- 
drew Ure, and others. In 1837 Sir 
George Cayley constructed an air 
engine. In 1851 Ericsson patented 
his invention in this country, and 
in 1852 he built the ship Ericsson, 
of 2,000 tuns, driven by his ma- 
chine, the working cylinder of 
which was 14 feet diameter, with 
six feet stroke. 

Since then the engine has been 
considerably improved by himself 
and others, and . it is noW recog- 
nized as a cheap, safe, and efficient 
generator of power, within certain 
limits, and is extensively used in 
this country. The most perfect 
form of the engine, with which we 
are acquainted, is that shown in the 
accompanying engraving, known 
as the Roper Caloric Engine, which 
was first illustrated in No. 7, Vol. 
VIII., Scientific American, since 
which time it has been greatly 
improved, as the accompanying en- 
graving and- description indicates. 
This engine should not be con- 
founded with other air engines that 
depend upon heated air alone. Mr. 
Roper claims to have accomplished, 
in his engine, what others have 
attempted and failed, and what ex- 
perienced engineers claim necessa- 
ry to a successful caloric engine, 
viz. : forcing the air directly into 
the fire, and thereby combining 
the power of expansion with the 
power and products of combustion. 
This result is accomplished, in this 
engine, by the use of an air pump, 
close, air-tight doors to the furnace, 
and poppet valves, arranged as fol- 
lows : 

The air, to supply oxygen for 
the combustion, is pumped in by 
pump,A,the carbon is burned rap- 
idly and completely, under press- 
ure, and the resulting carbonic acid 
gas and uncombined hydrogen gas 
from the air pass from the gener- 
ator, or fire box, to the piston by use of poppet valves, B, 
which act the same as steam marine engine valves. 

With this arrangement a quiet, steady pressure is continued 
in the fire-chamber, or air boiler, and the great difficulty ex- 
perienced in others, of a blast carrying ashes and too great a 
heat into the cylinder and burning out packings, is fully obvi- 
ated. The inside of the fire-box, C, is lined with heavy fire- 
brick throughout, and a wall of non-conducting material, three 
inches thick, between the brick and outer jacket, prevents in- 
jury to the iron and radiation of heat into the room The 
late important improvements do not, however, touch the prin- 
ciples of construction so much as the mode of application. At 
first, Mr. Roper placed his air-pump upon the top of the en- 
gine, taking the air, by the use of a pipe, through the casing 
to the fire-box. In this way the air became partially expand- 
ed before reaching the fire. In the improved engine he en- 
larged the air-pump and placed it on the base near the floor, 
using the coldest air more direct and with much less friction 
in clearances, by this means obtaining at once nearly double 
the power by the same size engine. Next he employed two dam- 
pers, one admitting all of the air into the fire-ohamber, under 
the fire-grate, and the other over the fire. The first to be 
used in time of building the fire, and when it was low, and 
the other after the fire was complete, Th.ua the engine can be 



started as soon as the kindling wood begins to burn. The 
pump and check valves are made of leather — very simple con- 
trivances. The bearings and all parts of the engine are made 
stronger and more durable than at first. 

One of the greatest improvements obtained is a perfect gov- 
ernor or regulator. The old governor, which was connected 
with the air-pump, could not be changed so as to vary the 
speed materially, and did not hold the engine steady when 
work was thrown on or off suddenly. The present regulator 
is not much more or less than a safety valve, placed back of 
the check, taking air from the pressure, in the generator; and 
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THE ROPER IMPROVED CALORIC ENGINE. 

by use of a simple thumb screw, the engine can be made to 
run with the same power from 40 to 120 revolutions per min- 
ute, as required, and that with a steady, smooth, unvarying 
motion, and nearly as noiseless as steam. 

We have examined several of these engines, driving differ- 
ent machinery very successfully, of one, two, and four-horse 
power ; and, by inquiry, we fir \ the amount of coal used is 
about 40 lbs. per day for a horse power, and that the engines 
fully show the amount of power claimed. 

A one-horse power machine weighs about 2,000 lbs., a two- 
horse power 3,000, and a four-horse power about 5,000 lbs., so 
that they are readily moved. No water is required in these en- 
gines, there is no boiler to explode, and no extra rates de- 
manded for insurance. A boy can manage one as well as an 
experienced engineer. The engine is the subject of a number 
of patents. 

All orders or applications for information should be addressed 
to the Roper Caloric Engine Co., 49 Cortland St., New York 
city, where the machines may be seen. 
— - — ^ ^^-fr 

WHAT is one man's salvation is another one's bane ; this 
old saying is an axiom. Those who urge their remedies or 
medicaments on others do not understand that in unanimity 
or oneness there may be diversity. 



From a paper on the science of color, liy W. Benson, an ab- 
stract of which appears in the Building News, we collate the 
following statements relative to the effect produced by the 
juxtaposition of colors, which are of great value to all en- 
gaged in decorative arts. These statements are based upon 
deductions from the study of prismatic colors, and are con- 
firmed by all sorts of experiments made with the colors of 
pigments. We may test the colors of pigments with the 
prism in a beautifully simple way. We have merely to cover 
a small part of a strip of white 
paper with the pigment, and view 
it over a dark cavity, through the 
prism, and we see the spectrum of 
the pigment color adjoining to that 
of the white, and detect at once the 
rays which are absorbed or extin- 
guished by the pigment, and those 
which it sends to the eye, to which 
its color is due. Thus, with res- 
pect to yellow, which many will 
still maintain to be a primary color, 
unconvinced by the experiments on 
the combination of the prismatic 
rays (which show that the best yel- 
low is produced by throwing togeth- 
er all from the first red to the last 
green ray); if we analyze the color 
of aureolin, of chrome yellow, or of 
king's yellow, or the petal of any 
bright yellow flower, we uniformly 
find that, the better and clearer the 
yellow, the more perfectly the object 
reflects all the red and all the green 
rays, absorbing only the blue. 

Hence, if blue is a primary color, 
it is difficult to see how it can be 
supposed that a color produced by 
all the other rays of the spectrum, 
is not made up of both the other pri- 
maries combined, whatever those 
primaries are. 

Colors intermediate between two 
pigments cannot be obtained by 
their admixture. Gamboge and 
Prussian blue, for instance, make, by 
admixture or superposition, a green, 
darker than either the yellow or the 
blue of those pigments ; the scien- 
tific method gives, as their interme- 
diate color, a gray of mean bright- 
ness, in agreement with the results 
obtained by experiments on the com- 
bination of the prismatic rays. So, 
also, it does the colors of king's yel- 
low and cobalt, or lemon yellow and 
French blue or ultramarine. 

Mr. Benson claims that facts de- 
termined by his experiments on the 
combination of prismatic rays, as 
well as those upon pigments, con- 
firm the opinion that red, green, 
and blue are the primary, and sea- 
green, pink, and yellow the second- 
ary colors. 
In perfect agreement with these 
facts, are all those apparent changes of color which are per- 
ceived when the retina, having been strongly excited by some 
one or other color, becomes less sensible to it than usual, and 
every object to which we direct the eye appears, therefore, 
more or less tinged with the complementary color, as if a wash 
had been laid over it. For it is ^always found that in an eye 
excited by red, by green, or by blue, objects appear tinged 
with sea-green, with pink, or with yellow, and the reverse ; 
and that by intermediate colors intermediate effects are pro- 
duced. 

Some of these effects have been otherwise described by sev 
eral writers ; it is usual, for instance, to hear it said that red 
tinges the adjoining colors with green ; but this is not correct, 
unless the one be a pink-red, or crimson, and the other a sea- 
green green. So again, it is usual to say, that blue and 
orange mutually deepen each other ; but, for this to be true, 
the blue must be of a sea-green blue or azure hue, and the 
orange must be yellowish. 

The most careful experiments, made liy looking steadfastly 
at spots colored with those pigments which best represent the 
principal compounds of the prismatic colors, and brilliantly 
illuminated upon a black ground, and then suddenly directing 
the eye to a perfectly neutral gray ground, will always clearly 
show the gray surface darkened and modified in hue in ac- 
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cordance with what I have already pointed out as the real or 
natural complementaries. Thus, an eye affected with bright 
red or scarlet, like that of vermilion, turns the gray into a 
grayish sea-green of the hue of verdigris ; one affected with 
green, like that of emerald green, turns it a grayish pink, of 
about the hue of rose madder ; one affected with blue, like 
that of cobalt, turns it into a grayish yellow, of the hue of 
king's yellow, and the reverse. The same effects are seen in 
the shadows cast by a sunbeam which has passed through 
strongly-colored glass, upon a gray surface otherwise illumi- 
nated by a neutral light ; and in many other ways, if due pre- 
cautions are used. And no doubt the peculiar improvement 
in depth, which is evident in truly complementary colors 
when viewed in juxtaposition, the eye glancing rapidly from 
one to the other of them, arises from the same cause. It is 
evident, therefore, that the eye itself is so constituted as to 
agree, in this respect, with the deductions of science concern- 
ing the actual relations of colors. 

The attempt to reconcile these obvious ocular effects with 
the common doctrine as to what colors are complementary to 
each other has led some to regard the deep prismatic blue, 
which Newton called indigo, as being violet in hue, and the 
deep prismatic red as being an orange red. 

The terms used to distinguish colors are among the most in- 
definite in all languages ; and the loose way in which they 
are applied, and the different meanings attached to them by 
different authors, would lead one to suppose that our color- 
sensations are so different in different persons, and so variable 
in the same, that they are more fanciful than real, and that no 
certainity is attainable in them. Yet, in fact, if we except the 
comparatively few persons who are only capable of the sen- 
sations of yellow and blue, and those whose eyes are less sen- 
sible than they should be to red, there is a wonderful uniform- 
ity and certainity in the sensations excited by light. Only let 
the rays which enter the eye be the same in quality and 
quantity, and let the eye be in the same normal condition, 
without any present or very recent strong excitement, and we 
may rely upon the results being the same. 

But the difference between the new doctrine and the old is 
more than a difference of terms, for the utmost latitude of in- 
terpretation cannot reconcile them. 

Sir J. G. Wilkinson asserts in his work on " Color and Taste" 
that though red and blue in juxta-position have the appear- 
ance of purple, and yellow placed next to red gives it an 
orange hue, the same illusion is not caused by the contact of 
the other two primary colors, blue and yellow, and these do 
not look green when in juxtaposition, except in certain cases. 
Nor is the change then so marked as when blue and red, or 
yellow and red, are in contact. And this is one of many 
proofs that all the three primary colors are not under the same 
conditions, in relation to each other. It is not, therefore, nec- 
essary to lay down the same general and invariable rule re- 
specting the three primaries, that " in making new patterns 
or ornaments, red and blue should not join, nor yellow and 
red, nor yellow and blue," as though the three combinations 
were exactly similar, and subject to the same laws. For yel- 
low and blue do not deceive the eye to the same extent as the 
others, when in juxtaposition. Nor has red with green the 
same effect as red with blue and yellow, and still less have red 
blue and yellow the same effect as these three colors when 
united in one, — that is, according to the theory which the 
author received, they have not the same effect as white. 

Such anomalies as those noticed in this extract are the nec- 
essary consequences of an erroneous theory. Of course, blue 
and yellow cannot be treated in the composition by the same 
rules as blue and red ; for blue is complementary to yellow 
and not to ( red. Still less can yellow and red be treated by the 
Bame rules as yellow and blue ; for yellow harmonizes with 
red, itself containing the full red in conjunction with the full 
green, while it contrasts as the opposite color to blue. No 
wonder that red, yellow, and blue together have not the same 
effect as red and green together, nor yet the same effect as 
white ; for the mean of the first combination is always reddish, 
and of the second yellowish, and neither of them white or 
netural, whatever proportions are taken. 

We ought, in the opinion of Mr. Benson, to treat red, green, 
and blue under the same rules as primary colors, and sea- 
green, pink, and yellow under the same rules as secondaries, 
if only we bear in mind the differences in the depth and clear- 
ness of the pigments we use to represent them ; these, of 
course, modifying the effects in a large degree. Two primar- 
ies of similar depth may please the eye when side by side, while 
the same two, equally true in hue, but not alike in depth, may 
fail to do so. A great step will assuredly be gained if we 
establish correctly the hues of the three simple color-sensa- 
tions, and of their complementaries ; for these, together with 
black and white, will give us the eight principal colors upon 
which to work, and will enable us to determine all the inter- 
mediate colors correctly, and to arrange them all with due re- 
gard to their natural gradations and contrast of every kind. 
-+-tm» d. 

Tolling Great Bells. 

A new method of hanging very large bells has been tried 
at Worcester, England, it would appear with perfect success. 
The bell upon which the experiment was tried weighed four 
and one-half tuns. The plan is to make the gudgeons upon 
which the bell is hung, V-shaped, like the bearings of an ordi- 
nary scale beam. These rest on brasses very slightly hollowed. 
The friction was so greatly reduced by this method, that, ac- 
cording to the Builder, this ponderous bell was tolled for 
afternoon service on Sunday, 17th January, by the Bev. H. T. 
Ellacombe, that gentleman using only one hand, although a 
small man and nearly 80 years of age. It is said to be easier 
than pulling the clapper by a rope, beside being less likely to 
crack the bell. Another great advantage is that the tone of 



the bell comes out much more grandly than by clappering. No 
wheel is required in this mode of bell hanging, the power be- 
ing applied by a lever fixed to the stock. The gudgeons must 
not be lower than the top of the bell. The diameter of the 
mouth of the bell alluded to was seventy-six and one-half 
inches. 



HOW GOLDEN HAIR IS OBTAINED. 



Every one who is observing of the peculiarities of fashion, 
■must have noticed the increase of golden hair displayed in 
such profusion by the belles upon the promenades and else- 
where. It has been a subject much discussed and considerable 
curiosity has been displayed in regard to the way in which the 
thing is accomplished. It is quite plain that some artificial 
means must be employed. Mr. Henry Matthews, F. C. S., has 
been letting the cat out of the bag ; in the London Chemist and 
Druggist he gives the results of some analyses of " Golden Hair 
Fluids," and for the benefit of our fair readers, as well as the 
curious of the male sex, we transcribe them. 

1. ATJRICOMUS OR GOLDEN FLUID. 

This, to quote from its label and bills, " though harmless as 
pure water, has the astonishing power of quickly imparting a 
rich golden flaxen shade to hair of any color. Unlike other 
preparations, it has neither spirit nor alkali in its composi- 
tion," etc. 

The auricomus is a clear, colorless fluid, smelling slightly of 
nitric acid, this odor being almost overcome by the perfume 
which the mixture contains. It certainly does not contain any 
alkali, inasmuch as its reaction is strongly acid ; and it consists 
entirely of dilute nitro-hydrochloric acid, the non-volatile constit- 
uents not amounting to one grain in a bottle containing 2'25 
fluid ounces, which, upon analysis, furnished 0'955 grains of 
actual hydrochloric acid (HC1) ; corresponding to 23'3 minims 
of the acidum nitro-hydrochloricum dilutum of the British 
Pharmacopoeia, or 1035 minims of dilute acid in one fluid 
ounce of mixture. 

2. bobabe's aubeoline. 

According to the label this is " free from all objectionable 
qualities," etc. The name of this preparation appears to have 
been borrowed from that of the well-known golden yellow 
pigment introduced and manufactured by a celebrated firm 
of artists' color manufacturers in Bathbone-place. 

The Aureoline, like the Auricomus, is a colorless fluid hav- 
ing a strongly acid reaction and an odor of nitric acid, which 
the amount of perfume used does not conceal, and it also con- 
sists of dilute nitro-hydrochloric acid ; a bottle containing 
3'75 fluid ounces furnishing 1'74 grains of actual hydrochloric 
acid, an amount equivalent to 42'4 minims of dilute nitro-hy- 
drochloric acid of the Pharmacopoiia, or 11'3 minims of the 
dilute acid in one fluid ounce of Aureoline. 

3. nicoll's golden tincture. 

The label of this article has the merit of not making any 
professions as to the perfect harmlessness of its ingredients, 
simply stating that it is " for giving a brilliant golden shade 
to hair of any color." 

This preparation, like the preceding, is a colorless fluid, 
but containing a very slight deposit, smelling of nitric acid, 
and having a strongly acid reaction, consisting of dilute nitro- 
hydrochloric acid, together with a trace of sulphuric acid, the 
amount of non-volatile constituents being inconsiderable. 

A bottle containing 2 fluid ounces gave 05 grains of actual 
hydrochloric acid, corresponding to 12'1 minims of the dilute 
nitro-hydrochloric acid of the Pli/j/rmacopmia, or equal to 6 
minims of the dilute acid to one fluid ounce of the com- 
pound. 

4. boss's sol aurine. 

On the wrapper of this we are told that " The production of 
a preparation which shall imitate nature in its loveliest aspect 
with regard to that tint of hair so fashionable in ancient classic 
ages," etc., — " and which shall at the same time be harmless, 
has been a desideratum," — and the reader or purchaser is left 
to infer that the said " desideratum " has been attained in the 
" Sol Aurine." 

The Sol Aurine, which has a 'strongly acid reaction and 
smells most distinctly of nitric acid, is a clear, colorless fluid, 
containing a considerable amount of a transparent gelatinous 
deposit.' Like the other preparations examined, it consists 
principally of dilute nitro-hydrochloric acid, the transparent 
deposit consisting of precipitated silica. A bottle holding 2'5 
fluid ounces furnished 2'77 grains of anhydrous hydrochldric 
acid, corresponding to 67'2 minims of the acidum nitro-hydro- 
chloricum dilutum, B. P., or equal to 26'8 minims of Pharma- 
copoiia acid per fluid ounce of Sol Aurine. Other than the de- 
posite of silicious hydrate before mentioned, the non-volatile 
constituents were inappreciable in amount, and were, as in the 
other fluids examined, such as would be evidently due to the 
use of either common water or impure acids in the preparation 
of the washes. 

In conclusion Mr. Matthews remarks : 

" There is little doubt that all of the above preparations 
would effect the purpose for which they were intended, the 
principal agent in all of them being the nitric acid, the effect 
of which is possibly aided by the bleaching power of the very 
small portion of nascent chlorine derived from the decomposi- 
tion of the hydrochloric acid by the nitric acid. 

" With regard to their use being safe or otherwise I am not 
prepared to speak positively, but I have been informed by a 
medical friend, Mr. Charles Matthews, of Southampton-street, 
Strand, that he has, in the course of his practice, been called 
upon to attend ladies who, by the incautious use of golden 
hair fluids, had produced burns from portions of the fluid fall- 
ing upon their necks and shoulders. 

" I am, however, bound to say that I was unable, with any 
of the preparations mentioned above, to produce even a slight 



stain upon the skin ; but, as of course, I could only experiment 
upon myself, I cannot say what might be the effect on the 
whiter and more delicate surface of the necks and shoulders 
of the fairer sex. 

" In conclusion, I would observe that, as far as the prepara- 
tions examined are ooncerned, it is satisfactory to find that 
they contain no compounds of antimony or arsenic." 



PRACTICAL SUGGESTIONS ON TANNING LEATHER. 



BY 0. GILPIN. 



(Continued from page 178.) 
THE ADVANTAGES OP QUICK-LIMING. 

Another subject to which I gave some attention, while pay- 
ing my respects to the tanners, was that of liming, and ob 
served that a wide difference existed among them in relation 
to the time occupied in putting the hides through this process, 
and divesting them of the hair, which is of course the object 
of liming, primarily considered. Some of the best and most 
extensive manufacturers are so thoroughly satisfied of the in- 
j urious influence of lime upon the gelatin of the hide, that 
they have abandoned the use of lime altogether. That much 
of the gelatin can be extinguished by its too free application 
to the hide there now remains no doubt upon the minds of 
those who have fully tested it ; others claim that by allowing 
the hides to remain in the lime from six to ten hours, they 
avoid any injurious influences. The superintendent for the 
firm of Craigan & Co., Chicago, 111., informed me that he only 
allowed the hides to remain in the lime eight hours, during 
which time they are suspended on reels, kept by the applica- 
tion of steam up to 110° Fahrenheit, and the position of the 
hides frequently changed by turning the reels, after which 
they are taken off and placed in a pool containing pure water 
of a few degrees higher temperature, where they remain for 
twenty-four hours, during which time the water is changed 
two or three times, but constantly kept at the necessary tem- 
perature, after which the hair is easily removed without in- 
jury to the hands of the workman. 

The advantages claimed for this method are, that the hide 
does not by this rapid movement become so thoroughly im- 
preganted with lime, consequently less loss is sustained in 
gelatin. This is to be accounted for upon the principle, which 
perhaps is not generally known to those who have given but 
little attention to the influence of lime upon animal matter in 
a chemical relation, that by bringing the hide in direct com- 
munication with caustic lime and allowing it to remain too 
long, the texture and strength of the fiber are impaired to a 
greater or less extent, or in proportion as the lime is allowed 
to penetrate the hide, entering the pores and remaining in 
them in the form of caustic, carbonate, or lime soap, and can- 
not be entirely purged out by any amount of fulling, working, 
or baiting, without destroying a portion of the gelatin of the 
hide ; ' and which was dislodged under the primitive method of 
working the stock through the beam house by low baiting, at 
the expense of a large portion of the gelatin, and was mainly 
the reason why the gain was so small in those days when 
thirty-five to forty per cent was considered all the best hide 
was capable of. Another evidence of the advantage of low 
liming, which is known to all practical tanners who have given 
the subject their attention, is, that all high limed leather is 
not only loose, and pervious to water, but will not produce the 
amount of gain that hides will that have been low limed, or 
divested of their hair, through the sweating process ; and 
under any process tanners should always bear in mind, that it 
is important that those who have charge of this department 
should not only be skilled thoroughly in their art but be con. 
stantly on duty, and observe closely the condition of the stock 
while passing through the Beam House ; and at the very earl- 
iest indication manifested by the hide, of yielding up the hair, 
it should be removed from the influence of the lime at once, 
and placed in a soak containing clean water, at a temperature 
a few degrees higher than the lime liquor they are taken out 
of, for the reason that it not only prevents the pores of the 
hide from contracting, but slightly expands them and aids the 
hide in its effort to give up the hair ; this will also avoid set- 
ting the hair, which is often the case, when the hide alter be- 
ing taken out of the lime, is thrown into cool water ; and by 
wrenching the hides in the pool through two or three baths, 
of warm water the lime is purged out without the loss of 
gelatin which is incurred through the wrenching wheel or 
fulling stocks, while the hide is in this loose and porous con- 
dition ; at which stage of its progress, great care should be 
observed that its substance is not wasted ; for therein consists 
in a large degree the profit. 

While much has been said upon the subject of gain made 
by the manufacturer, I took considerable pains to inform my- 
self upon this subject, also the average length of time occu- 
pied in tanning out a stock of sole or belting leather, and am 
sali sfied, basing my calculations upon the most reliable data, 
that the average gain made throughout the entire fraternity, 
is not over fifty per cent, and the time required to-tan out the 
stock, six months. 

Some tanners make sixty and as high as sixty-eight per 
cent on some stocks, but these are the exceptions, and not the 
rule. And as further evidence of the influence of time upon 
the stock, I found that in every instance where the greatest 
gains were made the hides had either been sweat or very low 
limed. It is supposed to be generally known that a new lime 
is more caustic than one that has been made for some time, 
whether it has been used or not ; and will to a considerable 
extent bind the hair during the first few hours, rather than 
cause the hide to yield it up. This is caused by the influence 
of the caustic upon the cuticle of the hide, which, being very 
delicate, shrinks or contracts to a certain extent when brought 
directly in contact with the strong alkaline properties of the 
lime ; this can he modified to a great extent, by allowing the 
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lime to remain in the vessel in which it is slacked, for at least 
twenty-four hours. The water should be placed in the vessel 
first, and the lime thrown into it, and after the contents are 
thoroughly slacked it should be frequently plunged or stirred 
to allow the oxygen generated by the slacking process to 
escape, or become modified, and thereby changing the caustic 
properties into what is chemically known as lime soap, the 
influence of which upon the hides is, to soften it, without dis- 
tending the fibers so severely, as will fresh slaked lime. 

Probably most practical tanners who have given the beam 
house much attention, have observed one fact, that when a 
pack of hides is taken from a new lime, they present a stiff, 
harsh appearance and feel, and the hair does not slip as freely, 
although longer going through the process, as when put 
through a lime liquor that has been used for several months, 
and which turns the hides out in a soft, pliable condition, and 
as a consequence yields up the hair much more readily. Some 
tanners only make entirely fresh or new limes, two or three 
times during the year, because their experience has instructed 
them, that a hide is more thoroughly and rapidly denuded of 
hair, through the medium of an old lime, than in a fresh one ; 
because the former is less caustic, and operates more directly 
upon upon the earthly matter deposited around the roots of the 
hair,and perhaps this is the reason why acids have been adopted 
by some, as a substitute for lime, as they are known to act 
more immediately upon the roots of the hair which are im- 
pregnated and surrounded with a material that partakes 
largely of carbon, which is to a greater or less extent imparted 
to the hair, and renders it almost invulnerable to decomposi- 
tion. This element has a strong affinity for acetic acid, and is 
readily disolved by being brought in contact with it. Sub- 
mitting these facts for consideration of the trade, we will pass 
on to give our view upon other matters no less important to 
the leather interest. 



EXPLOSIVE COMPOUNDS FOE ENGINEEEING PUEPOSES. 



no. rv. 

The most powerful opponents with which gunpowder ap- 
parently has to contend, are nitro-glycerin and gun-cotton, 
and this on account of the extraordinary amount of power they 
possess; indeed, under certain conditions, they develop an 
almost irresistible force. But it is just this attribute of resist- 
less violence, which has hitherto rendered them the most un- 
safe, the most dangerous compounds that can be applied to 
practical purposes. Man loses all control over these agents, 
inasmuch as an accidental blow or a slight concussion may — 
nay, must — produce a violent and perhaps most disastrous ex- 
plosion. It is of no avail to possess a material which does sev- 
eral times the work of any other adapted for the same pur- 
pose, if life and property are in momentary danger of destruc- 
tion. That this was one of the perilous conditions under 
which nitro-glycerin and gun-cotton were employed, is evi- 
denced by numerous accidents which have occurred within the 
last few years in connection with their application to blast- 
ing purposes. But, both these dangerous agents have, within 
the last twelve months, been brought under control, and their 
action has been so modified that they may now be said to pos- 
sess all the conditions necessary to constitute a safe and high- 
ly efiicient material for blasting purposes. 

Taking them in the order to which they are referred to 
above, let us first examine the merits and demerits of nitro- 
glycerin which is one of the most remarkable materials em- 
ployed to replace gunpowder as a destructive agent. . This 
substance was discovered by Sobrero, in 1847, and is produced 
by adding glycerin, in successive small quantities, to a mix- 
ture of one volume of nitric acid of sp. gr. l - 43, and two vol- 
umes of sulphuric acid of sp. gr. l - 83. The acid is cooled ar- 
tificially during the addition of glycerin, and the mixture is 
afterward poured into water, when an amber-colored oily fluid 
separates, which is insoluble in water, and possesses no odor, 
but has a sweet, pungent flavor, and is very poisonous, a mi- 
nute quantity placed upon the tongue producing violent head- 
ache, which lasts for several hours. The liquid lias a specific 
gravity of 1'6. and solidifies at about 5° Cent. (40° Fah.); if 
flame is applied, nitro-glycerin simply burns ; and if placed 
upon paper or metal, and held over a source of heat, it ex- 
plodes feebly after a short time, burning with a smoky flame. 
If paper, moistened with it, be sharply struck/a somewhat vi- 
olent detonation is produced. 

In 1864, Mr. Alfred Nobel, a 'Swedish engineer, first at- 
tempted the application of nitro-glycerin as an explosive 
agent. . Some experiments were, in the first instance, made, 
with gunpowder, the grains of which had been saturated wifn 
nitro-glycerin. This powder burnt much as usual, but with a 
brighter flame, in open air. When confined in shells or.blast- 
holes, greater effects were, however, produced with it than 
with ordinary gunpowder; its destructive action is described 
as having been from three to six times greater than that of 
powder. The liquid could not be employed as a blasting agent 
in the ordinary manner, as the application of flame to it from 
a common fuse would not cause it to explode. But Mr. No- 
bel has succeeded, by employing a special description of fuse, 
in applying the liquid alone as a very powerful destructive 
agent. The charge of nitro-glycerin having been introduced, 
in a suitable case, into the blast-hole, a fuse, to the extremity 
of which is attached a small charge of gunpowder, is fixed 
immediately over the liquid. The concussion produced by the 
exploding powder, upon ignition of the fuse, effects the explo- 
sion of the nitro-glycerin. The destructive action of this ma- 
terial is estimated to be about ten times that of an equal 
weight of gunpowder, so that if we take 32,0001bs. as the av- 
erage of work done by lib. of gunpowder, as stated in 
the early part of this paper, we get 328,3201bs., or about 
146J tuns, as the work done by lib. of nitro-glycerin. There- 
fore, although its cost is about seven tinies that of Wast- 



ing powder, its use is attended with great economy, more es- 
pecially in hard rocks, a considerable saving being effected by 
its means in the labor of the miners, and in the time occcpied 
in performing a given amount of work, as much fewer and 
smaller blast-holes are required than when gunpowder is em- 
ployed. The material appears to have received considerable 
application in some parts of Germany and in Sweden ; but, in 
England, it has not progressed beyond the stage of experi- 
mental trials. 

Although nitro-glycerin appears to possess very important 
advantages over gunpowder as a blasting and destructive 
agent, the attempts to introduce it as a substitute for gunpow- 
der, have been attended by most disastrous results, ascribable 
in part to some of its properties, and the evident instability of 
the commercial product. The explosion which occurred on 
board the West Indian Company's steamer European, will 
long be remembered by maoy. This distressing event hap- 
pened on April 3, 1866, when the European was unloading her 
cargo alongside the railway company's wharf at Aspinwall. 
The force of the explosion was such as to tear away the upper 
parts of the ship, and to blow the plates off her sides. The 
wharf, too, which was some 400ft. in length, was literally 
torn to pieces, and about fifty persons killed, while many 
others were seriously injured. By the ship's bill of lading a 
number of cases of nitro-glycerin were proved to have been on 
board, and doubtless careless handling of these packages, by 
men who were ignorant of the dangerous nature of their con- 
tents, led to the catastrophe. As if to impress the public still 
more strongly with the peril attending even the mere trans- 
port of # this destructive agent, another accident occurred on 
the 16th of the same month. Two oil-stained boxes, each 
measuring about 4 cubic feet, arrived at San Francisco by the 
Pacific mail steamer. They were removed from the ship into 
the city, in which they had no sooner been deposited than 
they exploded with a violence that shook the neighborhood 
like an earthquake, for a quarter of a mile around, and proved 
terribly fatal to human life. It was publicly stated that the 
boxes contained nitro-glycerin which was intended for sale to 
the mining companies in Nevada, Idaho, and Colorado. In 
Sydney, New South Wales, too, a tremendous explosion oc- 
curred on March 4, 1866, in the stores of Messrs. Molison & 
Black, in Bridge street, which were totally destroyed. The 
noise of the explosion is said to have very much resembled 
the discharge of artillery, while a column of the debris was 
thrown to a hight of about 150ft. A great amount of damage 
was done to the surrounding buildings, and property to a se- 
rious extent was destroyed. This explosion was traced to two 
packages of nitro-glycerin. 

There is yet another danger attending the substitution of 
nitro-glycerin for gunpowder in mining, and this relates to 
its manipulation when being prepared for firing a shot. Al- 
though the oil may have been safely transported to its desti- 
nation, there is no guarantee that its destructive energy will 
not be developed before it is placed in the hole which is in- 
tended for it. Indeed, there are instances on record which 
show how slight a circumstance serves to spread death and 
destruction around, even in the handling of this material. It 
should be observed that among other disadvantages, nitro- 
glycerin freezes at a ^omewhat high temperature, in which 
condition mere friction will explode it. A sad illustration of 
this fact occurred in 1867 at Hirschberg, in Silesia, where 
nitro-glycerin was being used in the boring of arailway tunnel. 
The oil was one day found to be frozen, and in this state was 
delicately handled, and fragments were detached by means of 
a piece of wood. In the bore holes the frozen nitro-glycerin 
exploded quite as well as the fluid. One day an overseer at- 
tempted to break up a lump of the frozen material with a pick. 
The result was a violent explosion of the whole mass, which 
caused the death of the incautious miner. Several accidents 
have also occurred in our own country since the introduction 
of nitro-glycerin, and many of those who were the first to ex- 
periment with it, have already given up its use. This mate- 
rial, therefore, was only worthy of utter condemnation for its 
fearfully dangerous and uncertain character, even under the 
most favorable circumstances. Its resistless energy is fully 
admitted, and its great value in this respect for mining oper- 
ations duly recognized ; but, inasmuch as it does not appear 
that there are any conditions under which it can be handled 
with safety, its use ought certainly to be everywhere prohib- 
ited. 



AJtBEEGBIS. 

This singular substance is one among those derived from 
animal sources that are employed in the perfumer's art, and 
although its origin would seem to preclude its use by the fas- 
tidious, the same objection would equally apply to musk, the 
product of the civet cat or musk deer, which if not an excre- 
tion is a secretion intended probably, as is the offensive liquid 
ejected by the skunk, as a means of defense. Ambergris, or 
" gray amber " as its name denotes, is simply and only a por- 
tion of the excreta of the sperm whale, Physeter maerocepha- 
lus, resulting from disease. It is considered generally to be 
a result of a morbid secretion of the whale'sliver, and is prob- 
ably produced also by other oceanic mammalia. It is usually 
found floating on the surface of the sea in those parts of the 
ocean most frequented by the spermaceti whale ; a small bar- 
ren island off the coast of Yucatan, having received its name 
of Ambergris from the quantity of that substance found on 
its shores. 

Whale fishers look for it in the intestines of the whale, and 
its value is so great that whalemen pursue with eagerness 
the sickly cetacese although they promise a scant return of oil. 
It is amorphous, or in roundish pieces, frequently formed in 
layers, of a grayish color — whence its name — with streaks of 
whitish yellow, brown, or black. It has a waxy texture and 



when warmed emits a pungent odor. It is for this quality it 
is so highly esteemed. It has been sold for its weight in gold. 
It is very scarce and seldom appears except as " essence of 
amber " or " extrait d'ambre," forms of perfumery having 
this material for their base and bearing a very high price. 

Its discovery is not at all new. It is pretty certain it was 
known as a rare perfume in the fifteenth century, for Sinbad, 
the sailor, being wrecked somewhere in the Indian Ocean 



" Here is also a fountain of pitch and bitumen- that runs 
into the sea, which the fishes swallow, and then vomit up 
again, turned into ambergris." 

Piesse in his "Art of Perfumery " does not rank the perfuming 
value of this substance highly ; for he says : " A modern com- 
piler, speaking of ambergris, says ' it smells like dried cow 
dung.' Never having smelled this substance we cannot say 
whether the simile be correct ; but we certainly consider that 
its perfume is most incredibly overrated ; nor can we forget 
that Homberg found that a vessel, in which he had made a 
long digestion of the human faeces, had acquired a very 
strong and perfect smell of ambergris, insomuch that anyone 
would have thought that a great quantity of essence of am- 
bergris had been made in it. The odor was so strong that 
the vessel was obliged to be moved out of the laboratory." 

We cannot agree with Homberg, for when first, some twen- 
ty years ago (and recollections of scents are among the most 
tenacious), we tested some fragments just brought in by a 
whaling ship, we very much admired the aroma, but — we are 
also partial to musk. 

It is generally found in small quantities of only a few 
pounds or perhaps ounces in weight, but large masses have 
been discovered, one weighing 174 lbs. having been purchased 
in the East Indies by the Dutch, and a mass of 237 lbs. being 
obtained by the French East India Company. Lately, however 
we read that Captain Timothy C. Spaulding, of the bark Eliza- 
beth of New Bedford, while coming southwest of Madagas- 
car, struck a very large sperm whale. On opening the whale 
they had the good luck to discover 285 pounds of ambergris — • 
worth on the spot $20,000. 

Another New Bedford whale ship, the Herald, lately brought 
home 71 lbs. of this substance that sold for $97 per lb. 



Floor Coverings. 

A covering for floors is now made in England, by gluing 
together a number of pieces of wood of different colors, and 
from this block thin veneers or slices are cut, which are then 
fixed by cement or glue to a woven cloth, or any other such 
material as may be preferred. Each veneer will have on it a 
pattern resulting from the arrangement of the pieces in the 
block from which it is cut, and by assembling a number of 
them together a complicated pattern is obtained ; or when it 
is desired to have a simple pattern, the slices or veneers may 
each be cut from a single block ; and it may be formed by ar- 
ranging these pieces together. Various kinds of wood can be 
employed in this arrangement. A floor-cloth or covering thus 
prepared may be glued down to the floor which it is wished 
to cover, or, for temporary purposes, may be secured by nails. 
Also, this invention includes the use of veneer patterns nailed 
to any ordinary floor ; such veneers of hard wood are reduced 
in thickness at their edges or corners, and are nailed to the 
floor beneath, the nails being covered by thin pieces of ve- 
neer, thinner than the others, and cut to a desired form, so 
that the whole makes an ornamental pattern. These pieces 
are, moreover, glued into their places, and the whole forms a 
flush and smooth surface. 



Copying Copper-plate Engravings on Stone. 

Lieutenant Hall of the Coast Survey states that copperplate 
engravings may be copied on stone ; specimens are to appear 
in the forthcoming report. To quote his description : " A cop^ 
perplate being duly engraved, it is inked, and an impression 
taken on transfer-paper. A good paper, which wetting does 
not expand, is needed, and a fatty coating is used in the pro^ 
cess. The transfer-paper impression is laid on the smooth 
stone, and run through a press. It is then wetted, heated, and 
stripped off from the stone, leaving the ink and fat on its face, 
The heated fat is softly brushed away, leaving only the ink- 
lines. From this reversed impression on the stone, the printT 
ing is performed just as in ordinary lithography, A good 
transfer produces from 3,000 to 5,000 copies, Thus prints from 
a' single copperplate can be infinitely multiplied, the printing 
being, moreover, much cheaper than copperplates, 



Laminated Wooden Pipes, 
We have lately examined at Mr. C. Lenzmann's office, No, 
18 Dey street, New York, some specimens of Mayo's patent 
wooden pipes, having interior diameters of six inches and two 
feet. These pipes are oomposed of veneers, or thin sheets of 
wood, wound upon each other, cemented with bitumen, and 
lined with hydraulic cement. The samples we examined 
were about an inch in thickness, and, we were informed, had 
been tested by hydraulic pressure up to 310 lbs. per square 
inch without sign of fracture. 

The improvement appears to be one of much value. The 
method of laying up the sheets in bitumen is calculated to 
render the material imperishable; and as the tubes can be 
made of any size, and furnished at jnuch less rates than met- 
al pipes, we see no reason why the invention should not come 
into extensive use for aqueducts, sewers, and other purposes. 



Messes. Walsh & Watkins, have laid a 11-inch plate iron 
water-pipe, from a point on a mountain side in Tuolumne 
county, California, down the mountain, under a creek and up 
the ascent on the other side, in all 8,800 feet in length, and 
under a perpendicular pressure at the lowest point of 684 
feet, 
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INTERNATIONAL TRIAL 07 EEAPING MACHINES. 



An international trial of reaping machines, under the aus- 
pices of the Royal Hungarian Board of Agriculture and Trade, 
is projected by the Agricultural Society of the County of 
Wieselburg at Ungarisch-Altenburg, from the 5th to the 
10th of July, 1869. The following rules have been adopted : 

I. No other machines but reapers are admitted for trial and 
competition. 

II. Reapers generally require a greater draft than that of 
two Hungarian horses, and for this very reason these ma- 
chines have not, up to the present time, been in such general 
use as could have been wished ; therefore, such competing 
machines will be preferred which do not require a greater 
draft than that of two middle-sized horses, their effect being of 
course in proportion, 

III. The utmost simplicity consistent With durability in 
the construction of the machine is one of the first conditions 
for an award of a premium. 

IV. Apart from all other qualities, a machine with self- 
delivery will be preferred, or a combined one to be also used 
for mowing grass. This said qualification is not, however, 
absolutely necessary in machines requiring but light draft. 

V. All other qualifications being equal, preference will be 
given to those machines which will cut tangled or lodged 
grain, require least manual labor, scatter least corn, waste 
least straw, are the easiest to move, are lowest in price, and 
which deliver the straw in the most regular manner to admit 
of the sheaves being bound in the readiest way. 

VI. Experience has proved that the Hungarian oxen, from 
endurance, strength, and swiftness, are well adapted for 
working reapers, the Agricultural Society therefore think it 
desirable that the speed of the knives of such machines which 
require more than 250 German pounds, should be modified to 
suit the pace of the native horses and oxen. The poles must 
also be arranged for oxen. 

VIII, Premiums will be offered as follows : 

First, for reapers constructed with self -delivery : 1st prize, 
60 ducats and a gold medal. 2d prize, 40 ducats and a gold 
medal. 3d prize, a large silver medal. 

Second, for reapers not constructed with self-delivery : 1st 
prize, 50 ducats and a gold medal. 2d prize, 30 ducats and a 
gold medal. 3d prize, a large silver medal. 

VIII. The jury, which consists of Professors of the Royal 
Agricultural Academy, of Ungarisch-Altenburg, by approved 
deputies of the agricultural societies of Pest and Vienna, and 
representatives of agricultural societies of various countries, 
will pronounce its judgment on the reapers in a competent 
and strictly impartial manner. 

IX. All other points not specially mentioned here, with re- 
gard to awarding the prizes, and the system of proceeding to 
be observed, will be arranged by the above jury. 

X. Every competing reaper must cut no less than one 
Austrian acre (equal to about 7,000 square yards). Each com- 
petitor will have a suitable space allotted to him to experi- 
ment on previous to the trial. Horses or oxen for all trials 
are furnished by the Committee. 

XI. No competing machine is allowed to withdraw be- 
fore finishing the trial without the consent of the j ury. 

XII. The Agricultural Society, in inviting all native and 
foreign manufacturers of agricultural implements to send 
reapers, announce that the proper authorities will be request- 
ed to grant a reduction of freight and toll duties, the result of 
which request will be published as soon a possible. 

The competing reapers are to be sent "Zur Ernte-maschinen- 
Concurrenz, in Ungarisch-Altenburg, letzte Eisenbahnstation 
Wieselburg, an der Wien-Neuszonyer Linie, Ungarn." 

XIII. Manufacturers wishing to send reapers for this exhi- 
bition are requested to give notice before the 30th of June, to 
" Herrn R. Rath Paul Major, Vice-Prasident des landwirth- 
schaftlichen Vereins Ungarisch-Altenburg," giving the 
number of reapers to be sent, stating whether self or hand de- 
livery, the prices at factory, and it possible, the prices deliv- 
ered both at Vienna and Pest, and further, whether a man 
will be sent to work the reapers or whether the society are to 
provide one. 

The 30th of June is the latest day for the arrival of reapers 
at Ungarisch-Altenburg. 

N. B. — The Committee will see that all due care is taken 
of the machines on arrival. 

XIV. The Agricultural Society will also publish a precise 
report of the trial of the reapers, so that the result may be 
known both in Hungary and in foreign countries. 

The Secretary of the above society is Charles Kopfmann, 
who may, we presume, be addressed by parties interested. 

Smoky Chimneys. 

The Arddtect, a London weekly, gives the following sum- 
mary of the causes of smoky chimneys, condensed from a new 
work on the subject, published by Longmans, which seems 
certainly very comprehensive as well as concise. 

" Want of sufficient hight in the flue. The outlet of the 
chimney being placed in an exposed and cold situation, while 
the air with which the fire is suppliedis drawn from a warmer 
and more sheltered region. Excessive width in the flue, by 
which a large volume of cold air is drawn in and allowed to 
lower the temperature of the ascending column. Low tem- 
perature of the interior of the flue in comparison with that of 
of the external air. Humidity of the air. Too accurate fitting 
of the windows and doors, and joints of the flooring. The 
draft of one fire injuring that of others in the same house. 
A current caused by the heat of the fire circulating in the 
room. A flue of insufficient size. A foul flue. Displacement 
of masonry, or accumulation of mortar within the flue. The 
sudden obstruction of the draft by gusts of wind entering the 
chimney top. Increase of density of the air at the chimney 
top, due to the effect of wind in ehimneys rising from the 



eaves of roofs. Drafts within the room which throw the 
smoke out of the influence of the ascending chimney 
current. 

" Of course the remedies consist in the removal of these 
causes, but the suggestion given that the kitchen flue should 
be at the north or east end of a stack is sagacious ; also, the 
recommendation to supply fire with air for its own consump- 
tion, drawn from the coldest side of the house. The arrange- 
ment proposed with this aim is ingenious, and no doubt capa- 
ble of easy and effective application in a large proportion of 
cases ; but the question of the exact position, size, and adjust- 
ment of the air inlet near the hearth appears to us yet open 
to further investigation ;.and it must not be forgotten that any 
such arrangement dimishes the efficiency of the open fire as a 
ventilator of the room." 



FARMER'S HAND DUMPING BARROW. 



The object of the device, of which the accompanying en- 
gravings are representations, is to furnish a hand barrow, su- 
perior to those generally in use, for mines, coal yards, rail- 



passing through the high rocky peninsula called the Mull of 
Cantyre. The total length of the tunnel is estimated at four- 
teen miles three furlongs. The ground through which it 
would have to be dug, it is asserted, is exactly suited for tun- 
nelling operations, and the sandstone for lining it can be had 
in any quantity on the Irish side. It is proposed to construct 
the tunnel for a single line only, the extreme depth being 
twenty-one feet, and the clear width at the level of the rails 
fifteen feet. Three lines of rails, to accommodate wide and 
narrow gage carriages, however, are to be laid. The time 
estimated for completing the tunnel is about six years, and the 
co|st $21,250,000. To pay a dividend of five per cent, the road 
should earn $210 per mile per week. 




road stations, gas works, founderies, farms, etc. It is capable 
of turning very short corners, under perfect control, readily 
handled by one man, cannot be overturned by accident, and 
dumps its load easily. It has an additional advantage over 
the ordinary barrow in being shorter by the diameter of the 
wheel and the length of the barrow handles. 

Fig. 1 is the cart in position for receiving its load; Fig. 2 is 
the cart reversed for delivery. When loaded the weight is 
borne almost wholly by the axle which carries the two large 
wheels. The pivots on which the cart body turns in the act 
of dumping are directly over the small leading wheel which 
then receives the weight. The load may be so adjusted that 
but a slight effort will be required to tilt it either way, to 
raise the front wheel in turning short corners — done by bear- 
ing down on the handle at the rear — or to deliver the load by 
lifting lightly on the handle. These barrows may be seen in 




Transmission of Power by Hydraulic Pressure. 

Sir William Armstrong, in a paper read before the Institu 
tion of Mechanical Engineers in England, states that he con- 
sidered water in a pipe is preferable for many purposes to 
shafting, as it is perfectly controllable, and, being uniform in 
its action, communicates no shocks to the machinery. At 
present there about six thousand hydraulic ma- 
chines in use in England, and it is in docks and 
establishments where there is much lifting, and 
loading and unloading to be done, that their use 
may best be seen. Twenty or more cranes may 
be working at once, unaffected by each other. 
At the docks at Goole, on the Humber, these hy- 
draulic cranes lift barges containing thirty-two 
tuns of coal fairly out of the water, to a con- 
siderable hight, where they are made to tip their 
load all at once into a coal-ship lying alongside. 
Another use for hydraulic machinery is to feed 
blast-furnaces. These furnaces are now built so 
big and tall, that the labor of wheeling up the 
ore and fuel to the mouth would be too severe 
and costly. The hydraulic lift, when properly 
arranged, does it by the turning of a cock. By 
the same simple operation, large holes can be 
punched through thick solid iron. At Newcas- 
tle-on-Tyne, the water-supply, as it runs down 
on8 of the hill streets, flows through an en- 
gine, and prints a newspaper. In other parts of the same 
country, all the raising and lowering in the mines is done by 
water-power. 

Process for Rendering Casks Impervious. 

The C/iemist and Druggist states that important result, which 
has long been aimed at, seems to have been most satisfactori- 
ly accomplished by the use of paraffine. Although introduced 
to the various trades interested only within the past month or 
two, a long course of experiments has been instituted, for the 
purpose of fully testing the efficiency of paraffine in rendering 
casks, vats, and, indeed, wooden vessels of every description, 
thoroughly impervious to air and moisture. 

The result of the investigation has been to establish fully 
the value of the process, which, we have no doubt, will shortly 
be generally adopted by brewers, wine-merchants, vinegar- 
makers, and others ; while exporters, ^dealers, and 
consumers will all welcome a more perfect preser- 
vation of those liquids which are liable to fermenta- 
tion, or become insipid by exposure to atmospheric 
influence. Many attempts have been made to secure 
these ends by means of soluble silicates, varnishes, 
etc., applied to the casks ; but, from many causes, 
these have been, at best, but very partially success- 
ful. Paraffine, as most of our readers are aware, is a 
substance much resembling spermaceti in appear- 
ance, and possesses every requisite to fit it for the 
purpose required, while it also seems to be entirely 
free from all properties which would interfere with 
its service in this respect. The experiments which 
have been made with this substance in the preserva- 
tion of meat, indicate its perfect power of preventing 
all contact of air, while its insolubility in water or 
spirit, its absence of taste and smell, and its freedom 
from all liability of cracking, give to paraffine a com- 
bination of advantages which can hardly be sur- 

■ passed for the objects we now refer to. Paraffined 

■ casks, while retaining the safety and economy of 
j wooden vessels, are in all respects of cleanliness and 
I non-absorption, equal to glass. They wear longer, 
| are much more readily cleansed, and preserve their 
I contents in better condition than casks not so treated, 
; and thus effect a considerable saving to firms who 
I make use of them. We regard the process as one of 
- considerable practical utility, as well as generally in- 
teresting. 



use at the works of the Manhattan Gas Light Company, 18th 
street station, North River, and 14th street station, East River, 
New York city. 

Patented through the Scientific American Patent Agency, 
March 16, 1869, by Wm. Farmer. For State and county 
rights, or further information, address Herring & Floyd, 740 
Greenwich street, New York, or the patentee at the Manhat- 
tan Gas Works, 18th street, North River station, New York 
city. 

Sea Tunnels. 

Under-sea tunnels are attracting the attention of English en- 
jfineers. In addition to the projected tunnelunder the English 
Channel, between Dover and Calais, it is now proposed to unite 
Scotland and Ireland by a tunnel, running from a point on the 
north-east coast of Antrim, Ireland, to Glenstrone, Scotland, 



Descent of Glaciers, 

The Rev. Canon Mosely, in a paper published in the 
proceedings of the Royal Society, comes to the conclusion, from 
mathematical calculation, that the weight of a glacier, together 
with the weight of any snow mass behind it, would not ac- 
count for its peculiar descending motion at the slopes which 
are observed. The glacier moves not as a whole, but with 
different velocities in different parts. " It moves faster at its 
surface than deeper down, and at the centre of its surface than 
at the edges." Thus it sufl'ers constant disruption, and the 
parts are reunited by regelation, as Faraday explained. The 
displacement of particles one over the other in this motion is 
known in mechanics as shearing, and Mr. Mosely shows that 
the resistance to this movement is so great that the weight of 
the mass could notaccountfor its descent ; and that some other 
force much greater, and producing internal molecular displace- 
ments, must come into play. 
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beet boot sugar. 
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Technology.— Part II. 

THE PRESS ROOM. 

Before proceeding with the description of the treatment of 
the beet root juice after it has left the hydraulic presses, we 
shall dwell for a few minutes upon some very important, 
although apparently trivial details, which, for the sake of 
clearness only, we omitted in our previous article. 

Work in a beet root sugar factory being continuous through 
the day and night, without interruption, it is essential that at 
least twice during every twenty.four hours, the whole of the 
press room, with all that portion of the included apparatus 
which comes into immediate contact with the juice, should be 
most thoroughly cleaned and purified. This is best done at 
midday and at midnight, when a stoppage of half an hour 
will generally suffice. 

The material used for this purpose is water in large quanti- 
ty, to which a small amount of slaked lime has been added 
in order to render it alkaline. Not only must the whole of 
the stone or marble floor of the press room be thus thorough- 
ly scoured with hard brooms, but also the press tables and 
their guides, the monte-jus, the reservoir for juice, and all 
other utensils. 

The sheet-iron trays must also be scrubbed with a hard 
brush in hot lime water, in an iron tank, at least twice a 
week. 

The above precautions are absolutely necessary in order to 
prevent the occurrence of fermentation of the juice, one of 
the accidents most to be dreaded during the whole process of 
manufacturing sugar from beets. When once fermentation 
has taken a foothold in the works, it is generally found to 
maintain itself there with aggravating persistency, being 
constantly propagated anew, through minute particles of fer- 
ment, remaining in nooks and corners, where they can hardly 
be destroyed by any amount of labor. Instances are on record 
where the manufacture of sugar has had to be interrupted 
for whole weeks from this cause alone. 

Cold weather being unfavorable to fermentation, it seldom 
proves troublesome during the winter, but without necessary 
precautions, it is certain to be of frequent occurrence during 
autumn and spring, when the temperature is higher. This 
same cause precludes the possibility of proftMy manufactur- 
ing beet root sugar during the summer months, which would 
otherwise be practicable in our Southern States, where two 
crops of beets can be raised during the year. For the same 
reason also, the press room must never be artificially heated 
to over 60° Fah., which will be sufficient to keep the work- 
men comfortably warm if they wear, as they should, winter 
clothing and water-tight boots. 

In some localities in Europe, where labor is cheap, the pulp 
is pressed a second time in hempen sacks, after having been 
sprinkled with water, but in the United States, we believe 
that it will prove more profitable to lose 1, or even 2 per cent 
of sugar (which will be Jtransformed into fat in the animals 
fed on the refuse pulp) than to incur the expense of this 
second pressing. 

Beet root pulp will keep for months in trenches, which are 
best lined with brickwork, the pulp being compressed into 
them by means of a rammer, and then covered with straw 
and a thick coat of earth. It undergoes a partial fermenta- 
tion after a period of a tew weeks, which only tends to make 
it more palatable to farm stock. 

It is fed to cattle, sheep, etc., mixed in various proportions 
with bran, cut straw, wheat chaff, meal, oilcake, or some other 
nutritious substance. In order to prevent long-continued use 
from rendering it distasteful to the animals, it is generally 
found advantageous to slightly salt it by sprinkling with salt 
and water at the time of serving it. 

Some of the mixtures which are considered the best for the 
feeding of live stock in Europe, are the following, every twen- 
ty-four hours 

For fattening an ox : 50 lbs. well pressed pulp, 12 lbs. hay, 
3 lbs. oil cake. 

For fattening a wether : 8 lbs. pressed pulp, \ lb. dry fod- 
der. 

For feeding a ewe : 2i lbs. pressed pulp, \ lb. of dry fodder. 

The proportions of these mixtures may, however, be varied 
by intelligent raisers of domestic animals so as to suit their 
exigencies. 

THE WOOLEN BACKS. 

The pulp sack3 have to be made of a lax, wide-meshed tis- 
sue, the wool having to be twisted and coarse. The part of 
the fleece generally considered of lowest value for weaving 
into cloth, is, for our particular purpose, the best, as it is 
cheapest, most durable, and not so liable to shrinkage, as is 
wool of fine quality. 

The sacks must be washed as often as they become 
soiled or " greasy." This is done by means of a sack-washing 
machine driven by power, of which many kinds are in use, 
the simplest of which is a revolving gridiron cylinder, with 
a central rotating arm-bearing axle. 

The water used in all cases must be boiling hot, and con- 
tain a certain amount of lime (milk of lime), potash, or soda, 
in order to detach all fatty or slimy adherent particles. The 
ammonical waters from the evaporating apparatus may also 
be advantageously employed for this washing of sacks. 

Immediately after leaving the washing machine, the sacks 
are to be rinsed in clear cold water. 

In ordinary winter weather a set of sacks in actual service, 
will need only one washing and rinsing every six hours, but 
if any appearances of fermentation are manifest in the press 
room, or if the temperature of the air be high, they will need 
more frequent manipulation. 



After the rinsing, the sacks are hung up to drip and dry, 
or the water is pressed out of them by placing them in sets 
of from five to ten between sheet-iron trays under a hy- 
draulic press. 

If the washing and rinsing have been properly performed, 
the sacks will have no peouliar ' odor, and will not feel slimy 
to the touch. 

In order to protect the sacks and save the pulp during the 
operation of pressing, it is necessary to fold them the length 
of their anterior quarter ; thus : 




After this, the thickness of the pulp must be equalized by 
means of four or five strokes given with a short wooden roller. 
The sacks are laid on the trays with the folded part upward. 
Practiced workmen spread the pulp with the hand without a 
roller. 

The folding and equalizing of the pulp are effected on a 
small, but heavy side table provided for this special purpose 
and placed near the presses. 

It is important that the sacks should be well shaken out 
when the pulp is dropped out of them, and that no pulp be 
left lurking in the lower corners, to effect which it is best to 
turn them inside out every time they are washed. 

The sacks used for the scums (of which we shall have more 
to say in a future article) are washed, and rinsed in the same 
manner as the pulp sacks, at least twice in twenty-four hours. 
It is better to do it thrice than twice. 

This item, " sacks," is one of considerable importance, as 
may be j udged from the fact, that a factory working 150,000 
pounds of beets per day, will send to the washing machine 
no less than 900 to 1,000 sacks every six hours. Each of these 
sacks has to be overhauled after rinsing, and the torn or 
injured ones sent to the darning room, where a number of 
operatives are kept constantly employed repairing damages. 

Even with the greatest care taken to keep the pulping 
drum in right order, and also to seeing that the presses do 
not rise too fast, the wear and tear in sacks during a campaign 
are always such as must be taken into account in all calcula- 
tions of cost of production of beet root sugar. 

The price of sacks varies in Europe from 50 to 75 cents, 
so that we may estimate the first cost of a full set of them, 
for a 500-acre factory, at no less than $2,000. 

The sheet-iron trays are about one line in thickness, and 
are made 1^ inches broader than the intercalated sacks, so as 
to avoid protrusion of these last during the operation of press- 
ing out the juice. The angles of these trays must be rounded 
off, so as to avoid injury to those who have to handle them. 
About 4,000 trays suffice for an establishment such as we have 
taken for an example, and would cost $1,000. 

The price of a good sack-washing machine and connections 
is $110. 

Total, in gold, for sacks, trays, and washing machine, 
$3,110. 

DEFECATION OF THE JUICE. 

After the beet root has been washed, pulped, and submitted 
to the action of the hydraulic presses (or to that of any other 
method of j uice extraction), the liquid product is, as we have 
previously stated, collected in a special reservoir. 

If the beet root juice consisted simply in sugar and water, 
the further processes of manufacture would be simple in the 
extreme, as boiling down or concentration would give us, in 
one operation, crystallizable sugar ; but, as we have shown in 
Art. II., the sap of the beet root exhibits a long array of con- 
tained soluble substances and impurities, all of which have 
to be eliminated during the subsequent treatment of the juice, 
necessitating the aid of chemical science in addition to the 
use of mechanical means. 

The various substances to be removed from the beet root 
juice may practically be divided into two classes ; first, 
those which can be removed f before crystallization of the 
sugar; and second, those which cannot. 

The first class of these bodies is, by our modern processes, 
in a great measure eliminated by the combined action of heat 
and the use of lime, the operation being known as the " defe- 
cation" of the juice. During defecation, a certain portion of 
the sugar combines with some of the lime used, forming a 
particular body — the saccharate of lime. From this saccharate 
of lime the sugar has to be freed again in order not to be lost 
by the action of carbonic acid gas, which, having a greater 
affinity for the lime, combines with it, forming insoluble car- 
bonate of lime, while it liberates the combined sugar, which 
is then ready for further treatment. This last process is 
called the " carbonatation " of the juice. 

We shall now proceed to exhibit in as practical a manner 
as we can, the ordinary, most simple, and most generally 
practiced processes of defecation and of carbonatation, and shall 
follow them, by a summary of the more recent improvements 
proposed by Perier-Possoz and by Jelinek, the first of these, 
consisting in a series of successive defecations and carbonata- 
tions, and the second in making both of these operations 
simultaneous. 

Defecation is operated in a batch of open circular, round- 
bottomed pans, known as defecating pans, of which Fig. 1 is 
a section. 

A is the bottom of the pan. B is an outer steam-tight 
jacket, or false bottom. C is a steam valve through which 
steam is admitted, between A and B, in quantities to suit the 
exigencies of the moment. D is the outlet for condensed 
water and superfluous steam which is returned to the "return 
boilers." The small cock, shown in the cut, on the right of 
the false bottom, is for regulating the egress and ingress of 
air between the double bottom and also for favoring the com- 



plete evacuation o f the steam. E E i s a syphon tube, fur- 
nished with necessaryjeocks and stops, through which the clear 
juice is drawn off after being defecated. 

In many factories, instead of this tube, E E, an orifice 
closed by a wide-mouthed cock at the bottom of the pans, and 
opening into a wide funnel, is preferred. Through this fun- 
nel the clear juice is at first run off and is followed by the 
scums formed during defecation, each of these products being 




conveyed to different departments of the works to be further 
separately treated. These latter pans are easier cleaned than 
the first, but the syphon pans furnish a larger amount of 
clear juice. 

The capacity of defecating pans varies according to the 
quantity of j uice worked up in twenty -four hours, but seldom 
exceeds five or six for the largest works. While defecation is 
proceeding in some of the pans, others are being cleaned or 
being filled or emptied in regular methodical order and 
sequence. 

The defecating pans being placed on a higher floor than 
that of the press room (so as to be above the head of the fil- 
ters), the juice has to be raised from the lower reservoir to the 
upper edge of the defecating pans, over which it is discharg- 
ed through special pipes. 

The old plan of pumping up the juice has been replaced 
in all modern sugar works by the cleanly, simple, and rapid 
process of steam pressure applied directly to the upper sur- 
face of the j uice contained in a closed vessel. This is done 
in an iron boiler, the liquor being conveyed at regular stated 
intervals of time from the juice reservoir to this boiler, and 
from the boiler to the defecating pans. 

This upright boiler is called a monte-jus (literally, mount 
juice). As quite a number of monte-jus are used in all beet 
root sugar factories, during subsequent operations as well as 
the present one, we will here give a general description of a 
monte-jus, which will apply to all. 

A monte-jus must be constructed of strong boiler plate, well 
riveted, and be sunk into the ground into a cylindrical well- 
drained brick cistern (the brick work of which must be joined 
with hydraulic cement, so as to keep out water, and be sit- 
uated at some little distance from contact with the boiler). 
The top of the monte-jus alone is allowed to project above the 
floor of the building. 

In our Fig. 2, A is the 
pipe through which the 
juice is admitted from 
the reservoir of the 
presses into the monte- 
jus ; B is a small cock 
for ingress and egress 
of air and evacuation 
of steam ; C is the pipe 
for admitting steam, its 
orifice being bent up- 
ward so as to cause the 
entering steam to strike 
the inner surface of the 
boiler head ; E is the 
pipe for conveying the 
return steam to the 
boilers ; F is the man- 
hole door for cleaning 
out the montejus ; D is 
the pipe through which 
the liquid is forced 
from the monte-jus to 
the level above, the mo- 
ment steam is admitted 
through C, when E and 
B must be closed. 

Every indicated press- 
ure of one atmosphere, 
or 14'7 lbs., will rapidly 
raise the juice through 
a hight of 30 feet. 
Monte-jus are often furnished with a steam gage, safety 
valve, and a float, indicating the hight of the contained 
liquid. 

As soon as a defecating pan has been filled from the monte- 
jus with raw juice to nine- tenths of its capacity, steam is ad- 
mitted between the double bottom by opening the valve C 
(Fig. 1) to its utmost extent. The juice is rapidly heated un- 
til it reaches temperature of from 174° to 185° Fah„ a fact 
which practiced workmen appreciate without a thermometer 
by merely dipping their fingers into it, and by the aspect of 
the numerous minute particles of coagulated albumen which 
are present in it. This temperature is just bearable to the 
hands without scalding. 

At this moment, milk of lime, prepared from very pure lime, 
is poured into the warm juice, and well stirred into it. 

Steam is allowed to continue entering the space between 
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the double bottom with full force, until a layer of scum of 
the thickness of a finger has formed on the surface of the 
juice, when the valve must he closed little by little, but in 
such a gradual manner that just as ebullition declares itself 
in the liquid the steam must have been cut off to one-quarter 
of its original quantity. This last portion of steam is itself 
to be suddenly suppressed, as soon as ebullition and conse- 
quent termination of defecation indicated by a sudden irrup- 
tion of clear juice on the upper surface of the scums, have 
manifested themselves. The defecating operator must always 
be a man of experience, as much is left to his empirical 
judgment. 

The signs by whieh a favorably-progressing defecation are 
known, are as follows : 

1 . The scums must gradually form at the surface of the 
juice, in large flakes of a greenish-brown color. 

2. These flakes must unite into a thick layer in which large 
crevices form, through which the limpid juice below is dis- 
cernible. 

If the scums are of a yellow color and look thin, or if ebul- 
lition takes place at too early a period, some unnatural altera- 
tion in the juice must have taken place, either through heat- 
ing or putrefaction consequent . on the thawing of the beet 
root, or through the action of fermentation brought on by 
impure water left in the reservoir or in the monte-jus, or last- 
ly, by the use of imperfectly worked sacks. 

In our next article, we shall give an account of the mode of 
preparing the milk of lime used in defecation, and the man- 
ner of "dosing" it to the juice. We shall also attempt to 
give a general idea of the rationale of defecation, and proceed 
to explain the necessity for carbonatation and the mode of 
effecting it. 

The estimate and valuation in gold for the defecating de- 
partment of a factory for working 150,000 lbs. of beet root 
every twenty-four hours, is as follows : 

Three copper defecating pans, with cast-iron false bottoms, 
with all their special fixtures, cocks, valves, etc., same capa- 
city as monte-jus. Cost, $1,820. 

Copper feed pipe, with three cocks for juice, and iron pipe 
with three cocks for water for washing out pans. Cost, 
$100. 

Total, for a defecating department of a 500-acre factory, 
$1,420. 
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The Singing mouse, 

Messrs. Editors : — It was in the summer of' 1867, when I 
Was seated near where the casing of the water pipes passed up 
through a closet, that I heard what I supposed to be the twit- 
tering of a brood of chimney birds within the casing. Some 
days afterward the cook reported that there was a large nest 
of mice in a box of fuel near the range in the kitchen. We. 
were at dinner, and I passed out to capture and kill the pests 
Listening to the sounds, I again pronounced it a brood of 
birds that must have fallen down with their nest from an ad- 
joining chimney, as the sounds were not those of mice. Re- 
moving everything, I found that the sounds did not proceed 
from the box, but were behind the woodwork of the wall near 
the floor. Nor did the music, as I may call it, cease when I 
made several hard raps upon the woodwork. This convinced 
me that the sounds had their origin at a distance, and were 
oonveyed to that point as through a tube. That evening, 
when I passed round to see if all the house had been safely 
closed, the music appeared to be in a different locality, and as 
all was still, I studied attentively the character of the sounds, 
and became convinced they were not produced by birds. 

On my making a disturbance it ceased. Thus the music 
continued for two or three days, when one evening I heard it 
in the china closet of the dining-room, apparently behind a 
tray on the shelf. But in removing some plates to investigate 
the matter, the shuffling frightened a mouse, which made 
good its escape away from the tray and ran into a hole at the 
corner of one of the shelves. The music then ceased. This 
was not positive proof that the mouse was the performer in 
the singing. On the next night I heard the music again in 
the same place, and having previously adjusted the dishes to 
suit me, I supposed I would easily capture the musician ; but 
the cook had re-adjusted the dishes, and in shifting them a 
mouse had again run away, and the music ceased as before ; 
fortunately, however, this time the music was resumed in the 
place into which it had retreated, affording ample evidence 
that that.the mouse was the author of the music. 

The mice being annoying, the cook, next day, introduced a 
cat into the cellar, and, on the following night, the mousehad 
retreated up the chimney flues to our bed-room, on the second 
floor above the dining-room. 

About two o'clock A. M., on awaking, I heard the music dis- 
tinctly proceeding from the hearth beneath the grate. It was 
loud enough to be heard throughrout our large bed-room. 
My wife, who had been ill and unable to go down to the dining- 
room, had doubted our reports; but when I awakened her, she 
sat up for more than an hour, completely fascinated by the 
little songster. 

On the next night a suitable trap was set and the mouse 
was captured without injury, but unfortunately, it escaped 
while we attempted to remove it to better lodging. One very 
peculiar trait in its character was, that it continued to sing 
during the whole time it was a prisoner. 

On the next night it was again captured and safely dis 
posed of in a secure cage with a wheel. 

The cook reported another singing mouse in the kitchen, 
aad a new and elegant cage was procured for our little cap- 



tive. Its musical notes were identical, as near as we could 
judge, with the warbling notes of the canary bird. At times, 
only a single note would be sounded, and after a pause the 
performer would dash off its warbling notes for hours — even 
for nearly half a day. Then it would cease and rest, sleep- 
ing, perhaps, as it retired to its bed. 

This cessation of singing for hours, proved that its perform- 
ances were not involuntary, from a diseased condition of the 
throat, as has been conjectured in other similar cases, because 
it could sing and cease from its music at will. 

In the wheel of its cage the singing was somewhat inter- 
rupted by its efforts, and was not so perfect as when the 
mouse was in the cage itself. When it appeared to become 
fatigued with the effort of turning the wheel, sympathy was 
enlisted in its behalf and the wheel was tied so as not to re- 
volve. This was a fatal mistake, as the mouse then began to 
nibble at the wires of the wheel in trying to escape. The 
wires had been painted with white lead, and the mouse was 
poisoned, and died, to the great grief of the family. It now 
stands in the parlor, under a glass globe, being neatly set up 
by a taxidermist. David Christy. 

New York city. 

«t m — 

Testing Boilers. 

Messrs. Editors : — Justice to a class of men known as in- 
spectors of boilers, selected for their acknowledged skill and 
experience in practical engineering, imperatively demands an 
answer to your correspondent "J. H. L.," with a view to re- 
futing his arguments on page 182, current volume. As he 
does not hurl his thunder against any particular division of 
boilers, I take it for granted that steamboat boilers are meant 
also. 

First, his statement that boilers are subjected to a hydraulic 
(hydrostatic) test of two hundred pounds, and allowed a steam 
pressure of eighty pounds, is incorrect, as a simple reference 
to the steamboat law will show ; for the proportion there es- 
tablished is as 165 is to 110 ; or plainer, the hydrostatic ex- 
ceeds the steam pressure by one-half ; whereas two hundred 
pounds exceeds eighty pounds two and a half times. I fully 
concur with him in that this excessive pressure would greatly 
weaken the boiler, if it were applied, but happily such is not 
the case. Second, the temporizing, of which he so loudly 
complains, may be a distinguishing feature of his locality, but 
in most, if not all, of the ports of inspection it has no being. 
Lastly, the condemnation that he pronounces upon the test, 
serves but to show his unacquaintance with its history ; for 
the large reduction in disasters from this cause amply proves 
the correctness of the theory. And the method of examining 
the boilers internally and externally is not original with him, 
and is practiced by inspectors after the test. I can assure the 
gentleman that nothing can make up the deficiency or care- 
lessness of the engineer, whether it is attempted in the shape 
of laws or safety appliances to the boilers. Let an employer 
secure the services of an attentive, skillful engineer, and, my 
word for it, all will be well, and nothing will be heard of in- 
competent inspectors and excessive tests. 

James Butler. 

New Orleans, La. 

[We do not see how the temperate communication of J. H. L. 
should arouse so harsh a spirit in Mr. Butler. J. H. L.'s arti- 
cle appears to be merely suggestive and advisory, and in no 
sense arbitrary or combative. The facts he stated are too well 
established by experience and observation to be overthrown 
by the style of attack chosen by Mr. Butler. — Eds. 



The Law of Steam. 

Messrs. Editors: — The formulae for determining the latent 
heat of steam from the temperature indicated by the ther- 
mometer, given incidentally by me in my article on the "Law 
of Steam," published in the last issue of the Scientific 
American, and which I took from John Sewell's well-known 
treatise on " Steam and Locomotion," are incorrect, and as 
such, liable to lead persons who are not familiar with the 
theory of latent heat into error. 

I take this first opportunity of putting the matter right by 
furnishing the true formulae as they should have been stated. 

To find the units of latent heat in steam when the thermo- 
metry indications are known, use the following : 

For the Centigrade scale, T305 + 606-5— T = L. 

Fahrenheit " (T— 32)-305 + 11237— (T— 32)=L. 
In both of which T is the observed temperature of the steam, 
and L the latent heat. 

The number of 17 Centigrade units, Which I have given 
as the approximate difference between two terms of the arith- 
metical progression of my law of steam, being supposed cor- 
rect, the corresponding figure for the Fahrenheit scale ought 
to be 17 X 1"8 or 30'6 Fahrenheit units. 

I find, after a careful comparison of the mean pressures and 
corresponding temperatures observed by the Franklin Institute 
Committee, that the result of their numerous experiments in- 
dicates a general average of 307 Fah. units, showing as high- 
ly satisfactory accordance between the deductions of my 
theory and their practical results, as I had previously found 
to exist in regard to the experiments of the French Academy 
and of Regnault. 

Ji M. Deby. 



posite positions must be used in the process of poising bal- 
ances. 

This challenge is- intended for all pocket chronometer 
makers, to the effect that they cannot poise their balances 
properly, unless they have friction isochronism in the escape- 
ment (" isochronal hairsprings " or not), for two reasons : one 
is the variable resistance to the motion of the balance, in the 
opposite positions of the movements while testing its equili- 
brium ; the other reason is the variable impulse in equal 
motive force, such as results more or less from imperfect un- 
locking in a different position, striking the pallet upward, 
etc. 

As a general thing, all causes (variable and capricious fric- 
tions, and variable impulse to the balance) of change in mo- 
tion, in which the mainspring has no part, have the same 
effect as altered friction, and like the latter, come under the 
control of friction-isochronism. 

The balance may be exactly poised to suit the circumstances 
of a case, but as soon as these foreign influences change 
(neutralize each other, or act in conceit \ th e balance will 
show defective poise. It is therefore explaned that the re- 
sistance and impulse effects must be isochronalized before the 
poise process can be begun. J. MuMA. 

Hanover, Pa. 



A Challenge to Watchmakers. 

Messrs. Editors : — My second challenge to watchmakers 
is founded on simple, well-known facts, clearly explained in 
the following : 

First, correct poise requires the balance to be poised in its 
place in the escapement. Second, vibrations of variable ex- 
tent, in equal motive force, cannot keep their rate unless they 
are isochronal. Third, equal extent in the vibrations is im- 
practicable in contrary positions of the watch. Fourth, op- 



Finish of Paper Collars. 

Messrs. Editors: — Some time since you noticed the re- 
ceipt of a linen-finish paper collar that had been blackened by 
sulphureted hydrogen. You said that should not be taken as 
a conclusive test of the presence of lead, but other tests should 
be applied. I inclose a cuff on which I placed a drop of solu- 
tion of bichromate of potassa, which appears to indicate the 
presence of lead by the formation of chrome yellow, as is 
shown by the contrast between that and the pale yellow spot 
caused by the bichromate on the " unfinished" side. A piece 
of the " finished" surface also gave a yellow incrustation when 
heated on charcoal before the blow pipe, but failed to do so 
when heated in the same manner with carbonate of soda. 

Charlotte, Maine. " H. A. Spraqtje. 

[There is no doubt that the specimen inclosed by our cor- 
respondent contains lead. — Eds. 



A Valued Testimonial. 

Messrs. Mtjnn & Co. : — In token of my appreciation of your 
valuable services to my house, as a reliable medium to procure 
patents, I feel it not only a pleasure, but a duty due to you, 
to say that within the past four months I have made applica- 
tion for nine patents through your office, and in every case 
you have been successful. The fidelity and honesty with 
which you have treated my business, together with the gen- 
tlemanly courtesy which I have received, not only from the 
heads Of your house but from all your large staff of employes, 
in your New York as well in your branch office in Washing- 
ton, constrain me to send you this. The character of your 
business is too well established to require any further testi- 
mony, but if this can be of any use, I shall be pleased. With 
my best wishes, Yours respectfully, 

Charles Pratt. 

108 Fulton street, New York, March 26, 1869. 

[The above is from of one of the largest dealers in, 
and canners of oil in the country, and the patents referred 
to pertain solely to his business. Mr. Pratt's facilities for 
transacting business are such that he can make 10,000 cans, 
and fill, seal, and ship 50,000 gallons of oil per day. The 
value of the solder consumed in this concern amounts to $20,- 
000 annually. Every kind of oil is dealt in by Mr. Pratt, and 
any package, whether illuminating or lubricating oil, bearing 
his trademark, can be relied upon as being all it is represented 
to be. His advertisement may always be seen in our columns, 
to which the reader is referred for further information. — Eds. 



For the Scientific American. 



GRAVITATION THE ORIGIN OF THE HEAT OF THE SUN 



Having traced back in a former article (page 198) the source 
of all motion and of all life on our planet to be the heat of 
the sun, the answer to the question as to the source of this 
heat, becomes of still greater importance than it has ever 
been. Considered from this point of view the solar heat is an 
enormous motive power, stored up when the solar orb was 
formed, by the very act of its formation, and now this power 
is gradually returning into space, carried forward by the radi- 
ation of the sun's rays ; here and there this power reappears 
in the form of motion, on the surface of some planet where 
the conditions to this transformation are favorable. 

I attempted in the former article to point out that, as chem- 
istry has taught how matter shows itself to us under the most 
varied forms, and undergoes the most surprising transforma- 
tions in its properties, even so the modern investigations in 
regard to force have proved that, being nothing but matter 
in motion, force will show itself also under different forms, and 
also undergo astonishing transformations, from motion of 
masses to molecular motion, the last of which may be vibra^ 
tory, rotatory, etc., and produce the phenomena of heat, elasti- 
city, etc. 

It has also been proved that just as matter is indestructible, 
so that not an atom can be created or destroyed by man, even 
so force (matter in motion) is indestructible, and that not the 
least trace of force can be created or destroyed by man ; and 
like as the universe contains a certain measured amount of 
matter, so also it contains a certain measured amount of force, 
which means that even as the sum total of all matter is a 
constant quantity, so also the sum total of all force or motion 
is a constant quantity. 

I wish now to point out how a modification of the nebular 
hypothesis of Laplace will explain consistently the origin of 
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ihe sun's heat, in accordance to ihe present state of our knowl- 
edge in regard to the relation between heat and force, and 
the convertibility of one into the other. 

Laplace supposed that all matter in the universe was once 
iii a state of vapor, or was a nebula, and that by cooling it 
had contracted, and thus by further contraction formed the 
sun, stars, planetary systems, etc. This hypothesis presup- 
poses the previous existence of an enormous high tempera- 
ture, as well as the existence of the matter, the loss of the 
heat by radiation, the contraction subsequent on cooling, etc. 
When we, however, accept nothing but the existence of mat- 
ter and of gravitation urging this matter to coalesce in di- 
verse common centers of attraction, and apply to this suppo- 
sition our present knowledge of the change of apparently 
destroyed motion into caloric, Laplace's hypothesis is at once 
elevated into a theory, and we may accept that when matter, 
at first diffused in the universe, and, urged by gravitation, 
commenced to coalesce in different centers of attraction, and 
had there this motion destroyed by opposing forces (viz., mat- 
ter falling in opposite directions), the visible motion of the 
masses had necessarily to be changed into molecular motion, 
viz., heat. 

When now we take in consideration the enormous amount 
of matter falling together, and the almost immeasurable dis- 
tances through which it fell, and apply to it the rule proved 
by modern mechanics, that the falling of 760 pounds 1 foot, 
or 1 pound 760 feet, will produce one unit of heat, the num- 
ber of units of heat produced at the formation of sun and 
planets must have been so immense that it takes thousands of 
millions of years to cool such large masses, raised to so high 
temperatures, by radiation, a process which has been going on 
in the planets, aB is proved in regard to our earth by geology, 
and as also is going on at present, as we know in regard to 
our sun by daily experience. 

The old hypothesis of Herschel, still also copied in some of 
our school books, that the sun is a dark, cold, solid body, sur- 
rounded by a luminous atmosphere, is utterly disproved by 
the investigations by means of the most valuable inventions 
of our decade — the spectroscope. Indeed, this instrument has 
not only proved that the sun possesses a high temperature, 
but also that this high temperature is not the result of a per- 
manent combustion, like the high temperature on our earth 
(excepting volcanic fires), and also that this temperature is so 
high that most substances solid on our earth are surrounding 
the globe of the sun as an atmosphere in the state of vapor, 
as some of our metals, iron, nickel, sodium, etc. 

The ideas here presented were fully developed by the writ- 
er three years ago, before the American Institute, New York 
City, in a series of three lectures on the universe, its past his- 
tory, present condition, and its probable final fate, which lec- 
tures are found in the Transactions of the Institute for 1866. 

If, then, the law of gravitation is the sole source of the sun's 
heat, and also of our ocean tides, and the sun's heat the cause 
of all motion on our planet, we must come to the conclusion 
that the simple and single law of gravitation once acting mu- 
tually between particles of matter dispersed in space, is the 
primary cause of all other forces, and that all the complex ac- 
tions of life and other motions on the surface of our earth, 
being traceable back to the simple law, are only gravitation 
in disguise. P. H. Vander Weyde, M. D. 



Causes of Steam Boiler Explosions, 

It is certain that any information as to the circumstances of 
steam boiler explosions, even if it does not give the causes, is 
valuable. We copy a few remarks from the fourteenth half- 
yearly report of the Chief Engineer of the Midland (Eng.) 
Steam Boiler Inspection and Assurance Company, which may 
be of real use . 

" At the end of the year 1868, 1,103 boilers were under 
inspection, and 1,530 under assurance, making a total of 
2,633. These boilers were used for the following purposes : 
1,238 in collieries, 1,158 in ironworks, and 239 in mills of 
Various kinds. The boilers were of the following general 
description : 2,205 fired externally, and 428 fired internally. 

" During the year, there have been made 11,900 inspections 
Of boilers, 1,483 of which have been internal, and 1,361 in 
the flues, and 1,656 reports have been sent to the owners. 
The following brief epitome of the chief points referred to 
in these reports may be of general interest : 

" The point of first consideration is the general construction 
or repair of the boilers, and the arrangement of the flues. 
Many boilers have been taken out as not being fit for the re- 
quired pressure. Some or these have been discarded because 
the plates were arranged lengthways in the boilers, produc- 
ing in the weakest position, long, straight seams without any 
crossing of joints. In some cases this weakness has been in- 
creased, by the inside lap of each plate being so small, that 
the rivet holes were almost at the edge of the plates. The 
flat ends of boilers have been frequently found insufficiently 
stayed, especially were tubes have been removed, and it has 
been at times difficult to convince owners of the danger of 
this, although the ends have been shown to be bulged from 
weakness. Some few machine-made boilers h ave been found 
quite unfit for use, simply because the work was inaccurately 
done. There is no question, boilers can be well made by 
machinery, but if the work is placed carelessly, so that the 
plates do not meet, or the rivets are not struck fairly, the 
boiler cannot be made sound. Boilers are constantly noticed 
needlessly weakened in order to obtain the doubtful benefit 
of a dome, especially where the hole in the shell is its full 
diameter. One small boiler (9 ft 6 in. by 3 ft. 6 in. — 30 lbs.) 
was pierced with so many holes for fittings in one line on 
the top, that more than one-half the strength of the shell was 
lost. 

" Boilers of good design and safe proportions are frequent- 
ly made insecure by injudicious alterations. Tubes are taken 



out without any compensation for the loss of strength, and 
stays or tie-bolts are allowed to get slack. This has been 
more particularly noticed in upright furnace boilers, where 
new bottoms have been made nearly flat instead of hemispher- 
ical, causing a new strain on the angle iron and on the old 
work. In a somewhat similar way, mischief is often done by 
altering the arrangements of the puddling furnaces, or by 
substituting large mill furnaces, so that the boiler is exposed 
to more heat than the metal can transmit, or the water con- 
vey away in the shape of steam, and the plates become in- 
jured. Sometimes the exact contrary is done, and a furnace 
is discontinued, and half a boiler is exposed to cold air, while 
the other is furiously heated, causing a new and unequal 
strain. 

" Sometimes internal tubes have been found forced out of 
the circular shape, for want of strengthening rings or other 
means of security. Manholes have been found in a danger- 
ous state from want of guard rings, .the edges of the plates 
having perished or cracked, rendering it impossible to make 
a good joint, and the continual leaking has made the matter 
worse. Serious complaint has had to be made of some of the 
workmanship in repairs, by which boilers have been nearly 
ruined. 

" Corrosion has as usual proved a serious evil. Suspicion 
was entertained that corrosion existed on the side of a plain 
cylinder boiler (22 by 5 — 16 lbs.), from its peculiar position 
below the surface of the ground, and on the brickwork being 
removed, the plates were found so dangerously thin all along 
the side, that holes were knocked through them with a light 
hammer. Some boilers have worked a long time with a brick 
covering to prevent radiation, corrosion was suspected beneath, 
and on removing the covering, every plate was found so thin 
as to make them quite unsafe. The tops of some plain cyl- 
inder boilers were frequently found wet from the leaking of 
the fittings and feed pipes, and as it was known that this could 
not continue without causing mischief, examination was 
urged, and the most dangerous corrosion was found, in 
boilers which ought to have worked many years longer with- 
out repair. 

" A vast number of safety valves are found needlessly over- 
loaded, while the steam gages are often out of order and in- 
accurate. As the gages become only gradually defective, the 
evil is not seen unless they are trusted long after they are 
incorrect. The habit of putting them on the steam pipes, 
where the pressure is always varying, causes them unneces- 
sary wear. It is always best to have one attached close to 
each boiler, but where they must be in the engine house, or 
one has to serve for several boilers, they should be attached 
by separate pipes. It would often lead to great improvement, 
in the duty of engines working night and day, if the steam 
and vacuum gages were self -registering." 



Poisonous Dyes. 

At a recent meeting of the Academie Imperiale de Medecine, 
M. Tardieu made a communication touching the poisonous 
action of some modern dyes. He reminded his hearers that 
M. Cerise had confirmed his former statements respecting the 
poisonous nature of coralline, by calling the attention of the 
Academie to a case of such poisoning produced by wearing 
socks dyed with this substance ; and said further, that Dr. 
Despaull Aderhad a marked case of the same kind, which, how- 
ever, had not been published. Another case of a little girl 
who had suffered from the characteristic cutaneous eruption, 
brought on by wearing some garments dyed with coralline, 
of English manufacture, had been brought under his notice 
by Dr. Michalski, of Vierzon. These cases are examples of 
a special kind of poisoning, by means of a special poison — 
coralline — and are to be carefully kept distinct from other 
cases of a different kind, which M. Tardieu referred to. He 
mentioned that Dr. Viaud Grand-Marais, Professor in the Med 
ical School of Nantes, had met with a case in which the poi- 
son contained in a dyed shirt was not coralline, but magenta, 
the well-known aniline-red. The poison in this case was the 
arsenic contained in the magenta, so that, strictly speaking, it 
was an example of arsenical poisoning. M. Tardieu called 
attention to the well-known fact of the employment of arsenic 
in the manufacture of magenta, and remarked that, despite 
all processes of purification, this dye almost invarably con- 
tains arsenic. In order to facilitate the collection of informa- 
tion relative to poisoning by means of dyes, and to avoid con- 
fusion, M. Tardieu gave a brief resume of the distinctive 
chemical characters of the different organic red dyes to be 
met with in commerce. These dyes are six in number — gar- 
ancine (madder), cochineal, murexide, carthamine, magenta, 
and coralline. The first three cannot be used in dyeing with- 
out a mordant ; the last three are taken up by woolen or silk 
fabrics without it being necessary to employ a mordant. 1. 
Garancine (madder) is the most fixed of all the organic red 
dyes ; it is not altered by a solution containing three or four 
per cent of hydrochloric acid or of ammonia. 2. Cochineal is 
turned violet by ammonia, and, at the same time, communi- 
cates a bright violet color to the ammoniacal liquid. 3. Mu- 
rexide is bleached by citric acid. 4. Carthamine is decolorized 
by a short boiling with a weak solution of soap (about one 
part of soap in two hundred of water is enough). 5. Magenta 
is decolorized by ammonia. 6. Coralline is not diminished in 
intensity by contact with alkaline fluids. It is dissolved off 
the fabric by means of boiling alcohol, giving a red liquid, 
which is intensified by ammonia or potash, a character which 
at once distinguishes it from magenta. At the same meeting 
of the Academie, M. Chevallier observed that the confectioners 
who had been in the habit of coloring bon-bons with magen 
ta, had received orders to substitute some other dye for that 
purpose. 

Mr. Wanklyn, whose communications respecting the dan 
gers of the modern dyes will be remembered, and whe was, 



we believe, the first to point out the danger of arsenical pois- 
oning, by means of magenta-dyed underclothing, writes to us 
to say that a composite dye is now very much in vogue, con- 
sisting of magenta, tinted with some orange-coloring matter. 
This dye, a splendid scarlet, very much used for undercloth- 
ing, is doubly poisonous, and exposes the unfortunate wearer 
to the risk of being poisoned by arsenjc, and the risk of being 
poisoned by an irritant orange dye. 



Tbe Great Pyramid. 

The accurate measurement of the sides of the Great Pyra- 
mid, says the Public Ledger, is still attracting attention, and 
the result of the labors of the party of Royal Engineers of 
Great Britain, now engaged in this work, is waited for with 
much interest. The surveys, if correctly made, will settle 
many interesting points in reference to the units of lengths used 
among the ancients. Thus Herodotus states that the Egyp- 
tian cubit is equal to the Grecian cubit, and that the Great 
Pyramid has sides exactly five hundred Egyptian or Greek 
cubits in length, and covers exactly twenty-five arurse or Egyp- 
tian acres, the arura containing one thousand square cubits. 
Again, the Parthenon at Athens, according to other historians, 
gives the Greek units of length, and by modern measurements 
of this ancient building, the mean length of the Greek foot 
is 12.149 inches, and of the Greek cubit 18 - 224 inches. Mul- 
tiplying the cubit thus ascertained by 500, the length of the 
sidB of of the Great Pyramid should be 9,112 inches. The 
mean length of the side of the Pyramid as obtained by ex- 
amining the structure itself, is calculated to be 9,110 inches, 
and thus a reasonably accurate standard of ancient measures 
has been fixed. The difficulty in the way of arriving at the 
true results is greatly enhanced by the fact that the casing 
stones of the Pyramid have been removed. The sockets cut 
in the rock to receive the corner blocks still remain, and the 
calculations as to the actual width of the casing stones are 
affected by errors arising from this source. 



Fiber of Cocoanut Husks. 

The method of converting cocoanut husks into useful fiber, 
is thus described in the Mechanics' Magazine : 

The shell, or outer covering of the nut, is first soaked in a 
tank of water kept warm by steam. When sufficiently soaked, 
the shells are conveyed to a hopper, through which they are 
fed to a crushing milT, which consists of two coarsely-fluted 
rollers, between which the shells pass and are crushed. They 
are removed thence to the fiber mills. Here the shells are 
drawn in between two rollers, behind which are arrangements 
for tearing away the finer fiber and leaving the coarser in the 
hands of the operator, who presents first one and then the 
other half of the shell to the action of the mill. The coarse 
fiber is then carried away and prepared for conversion into 
brushes and brooms. The finer portions of the fiber are re- 
moved from the mill, and undergo a process of final dressing. 
This is effected by feeding them through a hopper into a cir- 
cular screen, in which an Archimedean screw rapidly revolves. 
The fine fiber is delivered at the mouth of the screen, while 
the dust and smaller particles of fiber are carried through the 
sieve. The fiber thus produced is used for making mats and 
matting ; the sittings find a ready sale with florists and mar- 
ket gardeners, for manure. The sweepings and refuse are col- 
lected and burned under the boilers. 



Welding Powder, 

A powder of the following composition, recently patented 
in Belgium, is said to be very useful for welding iron and steel 
together. It consists of one thousand parts of iron filings, five 
hundred parts of borax; fifty parts of balsam of copaiva or 
other resinous oils, with seventy-five parts of sal-ammoniac. 
These ingredients are well mixed together, heated, and pulver- 
ized. The process of welding is much the same as usual. 
The surfaces to be welded are powdered with the composition, 
and then brought to a cherry-red heat, at which the powder 
melts, when the portions to be^united are taken from the fire 
and joined. If the pieces to be welded are too large to be 
both introduced at the same time into the forge, one can be 
first heated with the welding powder to a cherry-red heat, and 
the others afterward to a white heat, after which the welding 
may be effected. Another composition for the same object, 
consists of fifteen parts of borax, two parts of sal-ammoniac, 
and two parts of cyanide of potassium. These constituents 
are dissolved in water, and the water itself afterward evapo- 
rated at a low temperature. 

».«.«. 

LiqtjefACTIOH OF Gases. — Mr. Ladd has lately exhibited 
at the Royal Institution, London, a very elegant experiment, 
showing the liquefaction of gases by pressure. Three glass 
tubes, open at the bottom, containing cyanogen, sulphurous 
acid, and ammonia in their upper parts, and filled with mer- 
cury below, are inclosed in a strong glass cylinder filled with 
water. At the top of the cylinder is a small force-pump, 
which, when worked, drives more water into the cylinder, 
and forces the mercury, which acts as a piston up the tubes. 
As the mercury rises the gases are condensed, and now appear 
as liquids at the top. When the pressure is reduced by open- 
ing a stop-cock the liquids boil, and the gases speedily re- 
sume their normal dimensions. 

1^ ^ i ^- 

A Monsteb Blast. — A blast of unprecedented magnitude 
was recently set off at Smartville, California. The tunnel in 
which the enormous charge of powder, no less than 1,200 
kegs — was placed, has been some time in progress. It was 
570 feet in length, and undermined a mountain which it was 
desired to shatter for purposes of hydraulic mining. The 
charge was ignited by an electic wire, a romantic young lady 
being the one chosen to perform the task. The mountain was 
thoroughly shattered in the presence of thousands of people 
collected ta see the novel sight. 



> 1869 SCIENTIFIC AMERICAN, INC. 



264 



j^mtitific JtmmcM* 



[April 24, 1869. 



Improved Style of Two-IVlieeled Velocipedes. 

Some time ago we intimated that the perfect velocipede was 
yet to be built ; since then we have secured patents on a num- 
ber of improvements, not possessed by any of their predeces- 
sors, and thus the point of perfection is being attained. The 
one represented in the accompanying engraving is well 
worthy the attention of velocipede riders and builders, for its 
simplicity of construction, cheapness of cost, ease of manage- 
ment, and adjustability for suiting the size and strength of 
the rider. 

The frame is of hollow pipe, the rear being a'complete circle 
in which the steering wheel rotates on its axis, the driving 
wheel running between the parallel bars of 
the front portion. The axle of this wheel 
passes through boxes secured to the parallel 
bars [by set screws, so it may be adjusted for- 
ward or back to suit tho physique of the rider. 
The axle of the steering wheel runs in boxes 
secured to sliding bars curved to fit the inner 
diameter of the circular portion of the frame, 
thus allowing this wheel with its axle to per- 
form an entire revolution within the frame on 
a horizontal plane. Its movements are con- 
trolled by means of rods attached at one end 
to ohe ends of the axle, and at the other 
brought together to the lower end of a lever 
directly under the rider's seat, the handle of 
which comes up in front of the rider, the ful- 
crum being on a cross piece between the rear 
portion of the parallel bars, serving not only 
that purpose but that of a brace. It will be 
seen from the figure that the guiding of the 
vehicle may be effected by one hand. The 
seat need not be so high as represented in the 
engraving ; it may be lowered until nearly to 
the level of the reach, which is the horizontal 
line of the axles. 

Such a vehicle is easily and cheaply con- 
structed, and will operate with ease. The 
reach, which in the ordinary bicycle extends 
in an upward curve from the level of the rear 
axle to the top of the driving wheel, is easily 
made, while in others its forging adds greatly 
to the cost of the vehicle. In mounting the 
ordinary two-wheeled velocipede the rider 
must spring from the ground to a hight not 
easily reached by persons of obesity or of slug- 
gish habits, and the danger of damage to both 
rider and vehicle is greatly enhanced by hight 
from the ground. If overturned, this ma- 
chinecannot fall upon the. rider, as the circu- 
lar formation of the rear portion forbids a complete inversion. 
The danger of overturning this machine is still further di- 
minished by the weight of the rider being brought nearer 
the center of suspension, as his seat may be brought very 
near the horizontal line of the axles without preventing or 
interfering with the action of his legs. The ease of guiding 
is sufficiently clear by an examination of the engraving, where 
the rider is shown as using only one hand for this purpose. 

Patent pending through the Scientific American Patent 
Agency by C. E. McDonald, who may be addressed at Amster- 
dam, N. Y. 



ditions of climate and soil to be found in the United States, 
there may be some sections well adapted to the culture of 
opium, and thus another drain upon the resources of the coun- 
try be cut off by home production. 



SHAFTING, PULLEYS, AND BELTS. 



In our former article directions were given in regard to the 
preparation of the shaft sections for turning. The shaft 
having been centered and straightened is now ready for 
turning. Whatever may be the diameter of the shaft 




CULTIVATION OF THE 



POPPY AND MANUFACTURE OF 
OPIUM. 



We are in receipt of inquiries in regard to the cultivation 
of poppies, and the manufacture of opium ; it having been 
suggested by certain agricultural journals that there are va- 
rious parts of the United States where this industry might 
be profitably introduced. The failure of several attempts 
which have hitherto been made to produce this costly drug in 
America, is justly considered^ an insufficient reason for sup- 
posing it impossible to succeed in other parts of the country 
possessing more favorable circumstances of soil and climate. 

The opium, which finds its way to European and American 
markets, is raised principally in India, China, and Persia. 
The climate of these parts of Asia seems peculiarly adapted 
to the growth of the species of poppy (papaver sommferum), 
from which opium is obtained ; accumulating in the juice of 
the plant the peculiar substances which form the complex 
compound called opium. The latter is the dried juice of the 
plant obtained by tapping the capsules, which allows the 
juice to flow out and stand in drops upon the surface from 
which it is scraped with knives when it is dried sufficiently. 
Another method, that of dissolving out the remainder of the 
juice after tapping, with water, and evaporating the solution 
has been also practiced to supplement the former. 

Each capsule will yield opium only once by tapping. The 
tapping should be performed a few days after the flower has 
fallen, and the incisions should be made horizontally, and 
not so deep as to cut into the inner portion of the capsule, as 
should this happen, the juice would flow into the cavity and 
be lost. 

Various experiments have been made in England, France, 
and Scotland, to produce opium, with encouraging results. 
So far as our knowledge extends the attempts made here have 
not given much encouragement of final success. 

The poppy will grow luxuriantly in almost any fine rich 
soil. It may be sown in hills sufficiently wide apart to admit 
of cultivation, and harvesting the opium as the capsules ma- 
ture. Experiment alone will suffice to determine what soils 
and what section if any in this country will answer well for 
its cultivation, and what quantity of seed will do for a given 
quantity of land. 

We see no reason to dotbt, that in the very diversified con 



MCDONALD'S ADJUSTABLE BICYCLE. 

proportioned to its length, it should be supported about 
midway of its length by a rest secured to the ways of the lathe. 
Before adjusting this rest, however, the ends of the shaft 
should be squared up to the center hole with a side tool. If 
the vise centering was properly done, there is little danger of 
throwing the center out of true by this process. If so, a hand, 
half-round, conical-pointed reamer may be used to scrape the 
edge of the center hole until the shaft turns true. A good 
form of center rest is shown at Fig. 1, a front view. It is a 
casting in a circular form, with three equidistant projections 
for the reception of the bearing slides, shown in dotted lines 
in Fig. 1, and better in view, Fig. 2. These slides are simply 
plain castings with a slotted hole through their centers calcu- 
lated, or filed to fit the recesses in the radial channels. 
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Fig. 3 is a thimble fitted with three set screws at each end, 
placed equidistant, and set up when the thimble is on the 
shaft until its turned surface between the collars at either end 
runs perfectly true. The use of this thimble is much better 
than hand-tooling or filing a place on the shaft at the middle 
to receive the bearing slides directly upon the shaft, as it is 
impossible to get the shaft perfectly round.owing to its spring- 
ing. In lengths of shafts of small diameter, as one-and-an- 
eighth, or perhaps even one-and-a-half inches two of these 
rests may be advantageously employed. Sometimes, also, a 
follow rest attached to the carriage is used, but in practice we 
hare not found this plan desirable ; the friction is very great 
and the car^ of the tools, even in the first cut, is considerably 
enhanced; 



The follow rest is simply a modification of the center rest, 
its main difference being that it is bolted to the carriage and 
moves with it. Some use, with the follow rest, a hardened 
steel thimble, bored to the finish diameter of the shaft, and 
slidingwith the carriage. Its use is to be reprehended for its 
costliness, wear, close attention required, and other reasons 
apparent to the thinking workman. We prefer to do without 
the follow rest in turning shafting; the center rest is sufficient 
and preferable. 

When the shaft is turned to a point as near the fixed center 
rest as the carriage can run, the lathe is stopped, the rest 
moved to the other side of the carriage, secured, and adjusted, 
and if the shaft is decently turned the thimble 
may be dispensed with, and the bearing slides 
of the rest brought directly against its surface. 
Some prefer to turn and finish the shaft at 
one operation by using two tool posts and a 
diamond point and a square nosed chisel at the 
same time. It is doubtful if anything is gained 
by this combination. All rolled bars — except- 
ing the cold rolled shafting mentioned in the 
former article, which requires no turning what- 
ever — are more or less out of round, and con- 
sequently the first chip is an uneven one; so if 
the finishing cutter is attached to the same 
carriage as the roughing tool, it will partake 
of the carriage's vibration, a vibration, how- 
ever small, necessitated by the unevenness of 
the shaft's surface, and certain to leave the 
shaft out of round 

Shafting is turned very rapidly by a method 
practiced in many shops of having a high 
auxiliary tool post at the back of the shaft, 
and a little in advance of the front one on the 
carriage. In this back post is secured a reversed 
diamond point that acts as the roughing tool. 
Other workmen discard entirely the use of the 
diamond point, and employ instead, a side, or 
squaring-up tool, setting it at an angle of 
about 20° to the shaft. Neither of these plans 
do we admire in practice, although employed 
by many first-class mechanics. Still, each is 
free to follow his own whim in this respect. 

When couplings are turned on, the shoulder 
should be as light as possible, in order to re- 
tain the strength of the shaft. The key- ways 
should be milled or planed rather than chipped, 
as blows may spring the shaft. The couplings, 
bored, reamed, splined, faced, and turned, 
should be again faced after being seated and 
keyed on the shaft. 
The pulleys should be chucked and trued by their outside 
perimeter, without regard to the hub or its cored hole. The 
old-fashioned way of chucking a pulley on an extemporized 
chuck of hard wood plank, secured to a face-place, has its ad- 
vantages. In this case the face of the chuck is turned true, 
having a hole through the center for the reception of the hub 
and the passage of the drill and reamer, and a number around 
the circumference of the pulley for the reception of bolts. 
These bolts should be made hooked, instead of headed, for the 
embracing of the rim, and should be screwed up on the back 
with washers and nuts. We must say that this method of 
chucking pulleys for drilling seems to us more satisfactory 
than by the use of the scroll, or a universal chuck. The 
pulley has a bearing against the wood that appears to be su- 
perior to that on an iron chuck, and when once secured in 
place the pulley cannot be moved out of true. 

Pulleys are, of course, turned on an arbor. The edges of 
the hub and the rim are first trued, the former with a side 
tool and the latter with a narrow edged cutting-off tool. 
Then the face of the pulley is turned, usually with a bevel 
from edge to center, but sometimes perfectly flat, according 
to its proposed use. If to be used by a shifting belt it should 
be perfectly flat,or straight. The pulley face may be finished 
by filing, and if considered necessary, polished with emery 
and oil ; but on no account should the shaft be filed ; its finish 
should be given by the square nosed tool and water, clear or 
soapy. The speed for turning is from 24 to 30 feet per minute, 
according to the quality of the iron. This may be readily un- 
derstood by calculating the circumference of the shaft or 
pulley and the number of feet per minute. By a rough calcu- 
lation a shaft of four inches diameter (twelve inches circum- 
ference), to run 24 feet per minute should have a velocity of 
24 revolutions in the same time ; one of two inches a velocity 
96 or 100 revolutions per minute, etc. The feed for a shaft, in 
turning it, should be from 30 to 50 to the inch ; that is, the 
shaft should revolve 30 or 50 times while the carriage and 
tool runs over one linear inch. These proportions may be 
varied according to circumstances, but the best work will be 
obtained between these proportions. 

Balancing pulleys, calculations for machinery to be driven, 
and hanging shafting will be next considered. 
» tm » ■ 

Fastening Beams In AValls — Kat-prooi Buildings. 

A correspondent, Q. W. Tinsley, of Minneapolis, Minn., 
says that the method of fastening beams in the walls of 
buildings illustrated on page 165, current volume, has been 
practiced in Louisville, Ky., for many years, and he thinks it 
is exacted by an ordinance of that city. He sends also a sketch 
and description of a method of rendering frame buildings 
rat proof. The plan is simply to nail to the sill strips of 
board between each flooring joist, on the inside, reaching to 
the under side of the flooring planks or board, and thereby 
covering the shelf formed by the sill between the joists. His 
idea is to allow the rats no place to stand upon while they 
are catting through Vhe floor. 
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THE PATENT OFFICE BEFORE CONGRESS AGAIN. 



Mr. Jenckes, from the Committee on Patents in the House, 
recently endeavored to secure the passage of a bill appropri- 
ating $6,000 additional compensation for draftsmen, and 
$15,000 to enable the Patent Office to lithograph drawings. 

Mr. Beck opposed these amendments on the ground that 
they had not been before the Committee on Appropriations. 
Mr. Scofield got considerably muddled about the proposition 
of Mr. Jenckes, and thought the latter gentleman desired to 
place -this money in the hands of the Secretary of the Interior 
and the Commissioner of Patents, so that they could take it 
from year to year without coming to Congress and asking for 
appropriations. 

Mr. Jenckes said " No sir I" Whereupon Mr. Scofield de- 
sired to have the amendment read by the clerk, and finding 
that he had got off the track, dropped quietly into his seat 
and said no more on the subject. 

Mr. Dawes, Chairman of the Committee on Appropriations, 
seemed to understand the matter better, but opposed the 
measure for the same reasons as were given by Mr. Beck ; but 
Mr. Dawes waxed wrothy, and charged that the Patent Office, 
though growing in importance every day, had been seriously 
crippled between thieves on the one hand and inconsiderate 
legislation on the other, but he was unwilling to vote for Mr. 
Jenckes' amendments simply because he considered it an irreg- 
ular way to appropriate money ; and furthermore he was un- 
willing to allow the amendment to be inserted in the deficien- 
cy bill in the last hours of a fragmentary session of Congress. 

Mr. Ela favored the measure for the purpose of allowing 
the Patent Office to avail itself of the new process of photo- 
lithography; by which every examiner, and every other per- 
son who may wish, may have copies of the drawings which 
are annexed to specifications of patents at the very low rate 
of fifteen or twenty cents each. . " I hold in my hand," he 
said, " copies of some of those drawings by this new process, 
which cost only about fifty cents, while by the old process of 
producing copies for presentation to the courts, or for any other 
purpose, they might cost anywhere from ten to one hundred 
dollars. Ilook upon it as one of the most wonderful inventions 
of the age, and it is of such importance to the Patent Office 
that I hope this House will not refuse to allow that Office to 
avail itself of its rise. It will not only be a great saving to 
the Government, but it will also be of the greatest advantage 
to those who have dealings with the Patent Office. By this 
process we not only get perfect copies of these drawings, but 
they may be enlarged or decreased in size as those who need 
them may require." 

Mr. Jenckes tried again to convince the House that his 
amendment was necessary in order to enable the Patent Office 
to carry on its work harmoniously and to meet the j ust de- 
mands of inventors, but Mr. Dawes was inexorable though 
confessing that he did not know what were the necessities of 
the Patent Office. He seemed to cast some blame upon the 
Commissioner of Patents for his (Dawes') ignorance, as the 
Commissioner had been called before the Committee on Ap- 
propriations in reference to the estimates for the coming year, 
" but they got no information from him, and they brought in 
their bill without the benefit of his experience or knowledge 
of the wants of that department." 

Mr, Jenckes, in his anxiety to get the measure through, as- 



serted that " the Patent Office must necessarily break down 
after the first of July next, unless some such legislation as he 
proposed was carried into effect. The announcement of such 
a calamity had no effect upon Mr. Beck. He was unwilling to 
throw open the flood-gates and permit the Commissioner of 
Patents to expend money when he chooses. 

In connection with the discussion, Mr. Jenckes is officially 
reported to have stated that the receipts of the Patent Office 
this year will exceed the expenditures by more than $1,000,- 
000, which seems to us almost incredible, as the monthly re- 
ceipts since January have not averaged quite $60,000. 

In spite of Mr. Jenckes' persevering efforts, however, the 
amendment was lost, and we must now look forward to the 
fulfillment of his gloomy prophecy. We trust, however, that 
the Commissioner of Patents, upon whose shoulders appears 
to rest the responsibility, will take some active measures to 
avert the calamity 

And here we should like to inquire what is the matter with 
the representatives of the thriving little State of Rhode Isl- 
and ? Senator Sprague has recently uttered some dismal fore- 
bodings of evil to the country ; and now Representative 
Jenckes predicts an utter break down of one of the most use- 
ful departments of the Government unless a few more thous- 
ands of dollars are appropriated towards its expenditures. 
We can assure our readers, however, that they need not fear 
any such calamity. The business of the Patent Office will go 
on, and as usual. The alarm sounded by Mr. Jenckes, however, 
will do no harm. It may serve to wake up the officials to a 
keener sense of their duties. 



THE HEATING OF BUILDINGS. 



Nearly as much bosh is said and written on the subject of 
heating buildings as upon the subject of ventilation. In fact, 
the subjects are so intimately related, that it is almost impos- 
sible to consider them separately. We believe that the whole 
subject has been too elaborately treated by those who, in aim- 
ing to be ultra scientific, have failed to be practical. 

There are four classes of heating apparatus which have had 
more'or less favor, and some of which have been very generally 
used, viz. : Open fires in f grates or fire places, inclosed fires (in- 
cluding the whole generation of coal, wood, and gas stoves), 
steam heaters, and hot air furnaces. 

Of all the devices which the evil genius of invention ever 
put into the head of man to destroy health and comfort, we 
believe hot air heaters to be the very worst. Nothing but the 
utmost care, joined to the best constitution, can prevent an ar- 
my of ills from subduing the health of those exposed to the 
influences of these agents of destruction. We speak from 
knowledge, having had a large experience in their workings, 
and the opinions we here express, are based upon sound sci- 
ence. It is almost impossible (the experience of those who 
have had the management of hot-air furnaces will bear us out 
in tliis), to so adjust them that an equable temperature can be 
maintained in any large building. They are most sensitive to 
external winds, which, as all acquainted with the subject 
know, influence, to a great extent, the supply of air from with- 
out. Even if vaned hoods be placed over the external open- 
ings, which admit the vital fluid, it will at once be seen that 
the varying strength of a wind, blowing from any direction, 
will render the supply fitful. 

But this is not the only, nor the worst evil, attending the 
use of hot-air furnaces. Recent researches have established, 
beyond a doubt, that external warmth should be received by 
radiation ; and that any method of warming the body by con- 
tact of its surface with a heated fluid] is defective and sure to 
be attended by evil consequences. 

Leeds, in his lecture on ventilation, says : " Convected heat 
is the great curse of the American people. It is that dry, life- 
less, withering, debilitating, poisoned stuff with which most 
of our best houses and public buildings, and, most unfortu- 
nately, many of our school houses, too, are filled and warmed, 
and which is filling our systems, and warming and drying all 
the life and substance out of about two-thirds of the people of 
this country." 

The same lecturer points out that the lower the temperature 
of the air we inhale, the more readily and copiously the lungs 
eliminate carbonic acid, and the languor and depression we 
feel, on a hot summer day, is attributed to this cause. In the 
hot-air system of warming, the surface of the body cannot be 
kept comfortable unless the air be maintained at a tempera- 
ture much higher than necessary when radiant heat is used. 

Professor Silliman has also pointed out that the combustion 
of organic matter which the air contains, partially unfits it for 
breathing, which adds to the category of charges against this 
most irrational way of heating rooms. 

Bad as the system is, gas stoves are worse ; at least such as 
provide no escape for the gases of combustion. They may, 
perhaps, be admissible in summer for culinary purposes, when 
doors and windows are opened wide, but we should as soon 
think of sleeping in an apartment connected by an open pipe 
with the nearest sewer, as in a close room warmed by a gas- 
stove. 

There remain stoves, and steam apparatus, and grates or fire 
places, to which, in the order named, we prefix the adjectives 
good, better, best. A great hue and cry have been raised over 
the effects of stoves upon health. While we admit they have 
faults of both a positive and negative character, we believe 
these faults have been much over-rated. It must be confessed, 
however, that cast-iron stoves are open to the charge of not 
fully imprisoning the poisonous gases of combustion, while 
in other respects, they leave much to be desired. It is doubt- 
ful, however, whether anything will be devised that, for all 
classes of people, in all conditions of life, could take the place 
of the cast-iron stove. 

Steam heaters, although not so good as open grates or fire 



places, come so near perfection, when properly constructed, 
that, when the consideration of their adaptability to heating 
large buildings is taken into account, they may be said to be 
the best of all the means yet invented for general heating pur- 
poses. They are deservedly popular, but the highest ideal of 
comfort, health, and cheerfulness in a heating apparatus 
seems to us inseparable from the open fire, with its cheerful 
glow, and its outward draft, which sucks in and devours all 
poisonous exhalations. It makes dust in a room, and this pro- 
vokes good housekeepers to wrath, but, upon our own temper, 
we have found its effects to be most bland. 



AN IMPORTANT OFFICE TO FILL. 



TO PRESIDENT GRANT :— 

You have doubtless been reminded, ere this, that there now 
exists a $3,000 vacancy in the Board of Examiners-in-Chief of 
the Patent Office, and it is very likely that several worthy 
gentlemen have been suggested to you as proper persons to 
fill that vacancy. 

We desire the place neither for ourselves nor for any rela- 
tive or friend. We have never thought it desirable to urge 
the claims of personal friends for Patent Office appointments. 
But representing about one-third of the whole clientage of 
that Office, we claim a right to say something to you about 
the selection of a proper person to fill this important position. 
In the first place the interests of anxiously waiting appellants 
require that the vacancy should be filled with the least pos- 
sible delay. The cases on appeal are rapidly increasing, the 
interests of inventors are suffering, and it is of paramount 
importance that this work should be immediately and ener- 
getically reinforced. In the second place, and in view of the 
present composition of the Appeal Board, it is vastly import- 
ant that the place should be filled by an active, vigorous ex- 
pert, one who can grapple energetically with the many cases 
that now press the Board for Examination. 

There are such men in the Patent Office — they are to be 
found among the younger and more active employes. We 
beseech you to give us a man of energy, and to avoid filling 
tho place by the appointment of some venerable gentleman 
who might better be placed on the retired list. The Patent 
Office is increasing in importance ; its duties are now indiffer- 
ently performed ; there is already felt a lack of energy in 
the management of its complex details, therefore it behooves 
you to select an energetic man, one who can make himself 
felt in the discharge of his duties. 

Very Respectfully, Yours, 

MUNN & CO. 



PERS0NS1UNFITTED FOR THE COMMISSIONERSHIP. 



There are, as usual, numerous applicants for the office of 
Commissioner of Patents, and all, or nearly all, are Solicitors 
of Patents. The attorneys for several of the mowing machines 
are especially prominent ; the sewing machine patentees have 
their favorites, while india-rubber is content with the present 
state of things. Now, all these gentlemen may be worthy and 
competent ; but we submit that they cannot be the proper per- 
sons to pass upon such questions as come constantly before the 
Commissioner of Patents. It is safe to say that there are no 
patenit lawyers who are not pecuniarily interested in inven- 
tions, and a mere assignment of all such recorded interests 
would scarcely satisfy the public which sustains this important 
bureau of the Government. Aside from this, inventors would 
scarcely believe that a solicitor, who had for years been sup- 
ported by the owners of a patented monopoly, would at once 
conquer the prejudices with which the earnest advocate is so 
apt to become imbued. The head of this department acts as a 
judge in suits of vast importance, and should be selected with 
a view to his judicial experience and acumen, as well as his 
executive ability ; and not because of any part which he may 
have enacted in questions of priority and infringement. 

We fully indorse the above from the New York Times of 
April 9th. A Commissioner of Patents should neither be a 
patentee, solicitor, or patent lawyer, but a man of good execu- 
tive ability, and possessed of sufficient legal experience to 
weigh evidence and decide promptly in all cases that come 
before him. To this add honesty and energy, and you have 
all the requisites for a good Commissioner. 

-»-^».«. 

THE PACIFIC RAILWAY IMBROGLIO. 



For some time past rumors have been hurtling in the air 
that the Pacific Railway would soon develop one of those 
great swindles which occasionally startle the community. A 
very curious lawsuit now going on in this city, between James 
Fisk, Jr., on the aggressive side, and the Union Pacific Rail- 
road on the defensive, is operating to reveal some curious facts 
concerning an intermediate agency called the " Credit Mobi 
lier," named after a similar financial vehicle in Paris, which 
went to smash about a year since. In the progress of the suit 
it was deemed important to get access to certain books of the 
" Credit Mobilier," but the key of the safe could not be found 
— some one holding it had gone to New Jersey, and it was 
uncertain when he would return. Here was a dilemma, which 
Justice Barnard, of tho Supreme Court, solved at once by or- 
dering a receiver to open the safe. This functionary, in com- 
pany with several ingenious iron-workers, broke open the 
safe, got the books out, and bore them in triumph into the 
presence of the learned judge. With the a ; d of these, it is 
expected that some important revelations will be brought to 
light ; but we apprehend that the real meaning of this seem- 
ingly inexplicable litigation will show itself as the plot un- 
folds, and respecting which we are beginning to get our first 
knowledge from certain proceedings in the Senate instituted 
ostensibly to protect the rights of stockholders. Senator 
Stewart, of Nevada, in some remarks on the subject, said it 
was alleged that the " Credit Mobilier " had made enormous 
dividends by using the Pacific Railroad. This the members 
of the " Credit Mobilier " admitted. The senator also said 
that they were encumbering the road with contracts ahead 
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for their own benefit. Other senators, who pretended t o kno w 
something about the Union Pacific Company, had said that 
the company was liable to become insolvent any day, and if 
that should come to pass, the result would be that the first 
mortgage bonds would be foreclosed, and the Government 
lien would be cut off, and this Congress would be held respon 
Bible for it. 

The importance of Senator Stewart's foreshadowing is made 
apparent by the fact that the Government has already issued 
$56,852,320 in bonds to the Pacific Railroad, upon which the 
Company assumes to pay the interest ; but if the first mort- 
gage is suffered to be foreclosed, of course the people must be 
taxed to pay the interest on the whole of the above issue of 
bonds; 

SPRINGS, THEIR POWER AND USES. 

The peculiar property possessed by various materials,which 
has received the general name of elasticity, exhibits itself in 
many ways. Some substances manifest it, when compressed, 
in a high degree, while bars of the same material may be bent 
without developing elastic power to any great extent. Others 
On the contrary, exhibit great elastic power when bent, and 
comparatively little upon compression. Others, again, may 
be stretched without manifesting much elasticity, while upon 
bending they show it in a high degree. 

Springs may be classed as follows : Flat, straight, or bar 
Springs, coiled springs, spiral springs, and block springs, in- 
tended to resist compression, usually made of rubber, and in 
common use on railroad cars, etc.,convex disks, concave disks, 
or a union of the two latter in a corrugated spring. 

In metallic springs it is found that the elastic power resides 
in great measure near the surface. A well-tempered bar 
Spring will lose much of its elastic strength by filing off a very 
thin scale from its surface. This fact has never yet been ex- 
plained satisfactorily. 

Power may be applied to springs in four ways. They may 
be stretched, compressed, bent, or twisted. The elasticities 
developed in the same material by these different methods of 
application, are not demonstrated to possess any ratio to each 
other. In fact, the mathematical data relating to springs are 
extremely meager, and it is greatly to be desired that some 
accurate experimenter would give to the world some tabulated 
results that could be relied upon with certainty as a guide in 
construction. At the present time there is nothing of this 
kind, so far as we know, that can be referred to. 

It is evident from the fact above stated — namely, that the 
elastic power of springs lies, in a great part, near or upon 
their surfaces — that the form of the metal which presents the 
greatest surface will give the maximum power, within certain 
undetermined limits. The doubling of the thickness, the 
width remaining constant, will not give double power, while 
doubling the width will nearly double the elastic power if the 
thickness be the same. 

But while the elastic force is found to be in some way de- 
pendent upon the surface, it is also evident that there must 
be some ratio which the thickness should possess in regard to 
the other proportions, in order that the maximum effects 
should be maintained. It is easy to see that were the leaves 
of an ordinary elliptical carriage spring much reduced in 
thickness their strength would be impaired. 

At present the determination of the strength of springs is 
left almost wholly to experiment. It is plain also, that what- 
ever data may be determined for springs having proportional 
dimensions, and considered as being formed of homogeneous 
material, and of the same temper, nothing but experiment 
could determine their strength with accuracy, for, although 
dimensions may be accurately determined, the quality of the 
metal and exactness of temper can never be relied upon as 
constant. Approximate results, however, might be obtained 
of great use in the construction of this important element of 
machinery. 

The uses of springs seem constantly multiplying. A large 
number of most important machines, such as printing presses, 
and the like, employ them in almost all their forms. In many 
clocks, and all watches, they are the prime movers, while their 
employment for all sorts of vehicles need not be more than 
alluded to. 

A class of rather visionary inventors have vainly (as yet) 
endeavored to use them as the propelling power for vehicles, 
and we receive many communications requesting our views 
upon the feasibility of so doing. While there is theoretically 
no impossibility, in the idea of such propulsion, we think we 
can see so many practical difficulties in the way of its accom- 
plishment as to render its success extremely doubtful. These 
practical difficulties are so well known that they need not 
here be specified. Mechanical skill may possibly eventually 
overcome them, but let not the mistake be made that a spring 
possesses any more power than is delegated to it. It is only 
a magazine of power, and can give only what it has previous- 
ly received. We should have considered this last remark un- 
necessary had it not been that the tone of some communica- 
tions lately received indicates that their authors have not- 
fully purged themselves of the old illusion of the per- 
petual motion. 



plex living substance, new protoplasm, which, Prof. Huxley 
so aptly terms the " physical basis of life." He says: " To this 
complex combination, the nature of which has never been de- 
termined with exactness, the name of protein has been ap- 
plied. And if we use this term with such caution as may 
properly arise out of our comparative ignorance of the things 
for which it stands, it may be truly said that all protoplasm is 
proteinaceous, or, as the white or albumen of an egg is one of 
the commonest examples of a nearly pure proteine matier, we 
may say that all living matter is more or less albuminoid." 

The living protoplasm of animals, a good example of which 
is seen in the white corpuscles of the blood, has not the power 
to influence the combination of the above-named compounds 
into new protoplasm. This power belongs only.so far as is at 
present known, to vegetable protoplasm, which, however, is 
not on that account to be considered as distinct from animal 
protoplasm. The latter has the power of converting dead 
animal or vegetable protoplasm into living animal proto- 
plasm. 

In this view protoplasm is the primary " matter of life," the 
first step from the inorganic into the organic world. 



SKINNING AND STUFFING BIRDS. 



PROTOPLASM. 



Protoplasm is the scientific name for a substance which 
modern science has demonstrated to be common to all living 
things from the 1 owest plant to the highest animal organiza- 
tion. Prof. Huxley demonstrates that it may in itself exhibit 
all the phenomena of life. It contains oxygen, hydrogen, 
nitrogen, and carbon. Before these elements can form living 
protoplasm, they must unite to form the binary compounds 
known as water, carbonic acid, and ammonia. In the presence 
of pre-existing living protoplasm these compounds form a com- 



The preservation of the skins of animals and stuffing them 
so as to preserve their natural appearance, is an art requiring 
considerable skill and taste. It is also of great utility in the 
study of natural history, as well as a very pleasing pursuit 
for amateur collectors. 

We are requested by several correspondents to give some 
information upon the skinning and stuffing of birds. While no 
amount of verbal instruction can give practical skill and ar- 
tistic taste in the preparation and mounting of specimens, 
what we may say will perhaps be useful as a guide to those 
who have just begun to exercise this instructive and amusing 
art. 

It is more difficult to properly prepare and mount bird 
skins than those of other animals, as the preservation of the 
plumage in an unruffled and unSoiled state, is the point to be 
aimed at, and feathers, if broken, are very hard to re-adjust 
properly. 

In killing birds with shot the feathers are very apt to be 
more or less damaged and soiled with blood, which, if it be 
permitted to dry on the plumage, will be difficult to remove 
without some permanent disorder in its arrangement. These 
evils may be in a great measure avoided if the sportsman will 
attend to the following directions : He should take the field 
provided with a small box of cotton Wool, a bottle of water, 
and a small shallow dish of some kind to hold a small portion 
of water at need. He should also be equipped with some 
small sable brushes, such as are used in water color painting, 
and a short piece of Stiff wire with the end rounded. As soon 
as he has shot a bird he should aim to get it in hand as soon 
as possible, and plug the shot holes with cotton to prevent 
further bleeding. In doing this he will find the wire above 
alluded to a very useful instrument. When the bleeding is 
stopped, he should next cleanse the feathers from the blood 
which has already flown, by using the water which he carries 
for the purpose and the brushes. If the blood is thus removed 
before it dries, it can be so completely washed off as to leave 
no stain even on the whitest feathers, and at the same time 
their texture may be preserved from damage. Should any of 
the feathers become so much bent as to be difficult to straight- 
en, they may be restored measurably by soaking in hot 
water. 

Before skinning, the principal dimensions of the bird should 
be taken and noted down for reference in mounting. The 
first incision should be made longitudinally backward from 
the lower point of the breastbone. From the beginning of 
the operation to the conclusion, all fluids should be constantly 
absorbed by cotton wool, the greatest care being taken that they 
do not flow out and soil the feathers. As fast as the skin is sepa- 
rated from the body a thin layer of cotton should be inserted to 
prevent its adhering to the flesh and for purposes of absorption. 
Through the incision made as directed the entire process 
of skinning must in general be performed. When the skin is 
stripped down from the muscular portions of the legs, they 
must be cut off on the inside of the skin with scissors or a knife 
so as to leave the feet attached to the skin. The tail is like- 
wise cut off on the inside at its attachment to the back. The 
body can then be suspended from a hook and the skinning 
proceed toward the head by turning the skin inside out. 
When the wings are reached the skin should, if possible, be 
removed as far as the joint constituting the elbow, but if it is 
found difficult to do this without tearing the skin, the bone 
may be severed as low down as practicable, by use of cutting 
pliers or strong scissors. Great care will be needed to avoid 
breaking the delicate membrane which constitutes the exter- 
nal ear upon the heads of birds which are nearly or quite bald. 
Care is also required in manipulating the eyes, the external 
membrane of which ought, if possible, to remain unbroken. 
The brain is removed from the skull through incisions made 
well back through the roof of the mouth. All loose flesh and 
fat about the neck, tail, and legs, should be removed from the 
skin. For this purpose the skin on the wings may be cut 
through on the inside, when it covers those parts from which 
the bone and flesh could not be removed. The parts liable to 
decompose may then be rubbed over on the inside with 
arsenic, or arsenical soap, which will effectually prevent 
decay. 

The skin is now ready to be stuffed, which although it 
seems simple in description, requires considerable skill. If 
glass is not used for the eyes their orbits should first be stuffed 
through the mouth with cotton. Next the upper parts of the 
throat should be filled with the same material. A roll of cot- 
ton should now be inserted through the first incision, and 



pushed up through the neck to the base of the skull. Then 
the body should be filled, during which process the wires for 
supporting the bird when mounted should be inserted into 
the legs, neck, and wings. This completes the process so far 
as it can be described in words, with the exception of sewing 
up the opening through which the stuffing has been pet- 
formed. This requires no special skill to be performed 
neatly. 

Some slight variations in the method are requisite, accord- 
ing to the character of the bird. For instance, a very large 
bird may require to have the neck cut off when the skull is 
reached, and the skinning of the head to be performed by an 
incision from the outside down the back of the skull. 

In mounting birds there is room for considerable display of 
taste in the adjuncts. A branch of the tree which the bird 
most affects, with artificial leaves, may be used with good ef- 
fect as a support for the feet. The natural beauty of the 
plumage may be enhanced by suitable contrasts of color in 
the lining of the case where they are kept. An aquatic bird 
may be shown holding a fish in its mouth, such as it common- 
ly obtains for its food, and many other fancies will suggest 
themselves to those who wish to excel in the art. 

The directions we have given will, if observed, enable any 
ingenious person after a little practice to skin, stuff, and mount 
a bird creditably. 



WHY DON'T BOYS IEARN TRADES T-MECHANICAL 
LABOR. 



Our recent agitation of this question and subj ect has brought 
us a number of communications. We do not propose to 
iterate and reiterate our statements or suggestions. We have 
already stated the facts, and pointed out the possible and 
practicable remedy. It is perfectly simple, and entirely feas- 
ible. But we give the gist of a few of the communications 
we have already received, in order to show the general feel- 
ing on the subject, and in the hope that those in whose hands 
the remedy lies may be induced to apply it. A young man, 
signing himself " Eugene Dunbar, of Holliston, Mass.," says : 
" There are many boys, myself included, who would be very 
glad to learn some good trade. For several years I have 
been very desirous to learn the trade of a locomotive machin- 
ist, but, although not too proud to take an apprentice's posi- 
tion, I have not met with success in my endeavors to obtain a 
chance to learn the business." 

Another writing from Georgetown, D. C, referring to our 
article published on page 169, current volume, under the 
heading, " Why is Mechanical Labor Objectionable?" says: 
" Education is everything. But just so long as we train our 
young people in literature and the classics, we must necessar- 
ily breed a race of men and women lazy in the qualities de- 
manded by mechanical labor. Our school system needs a 
thorough remodeling. Our farmers' sons, after passing 
through a course of literary training lose all taste for the noble 
art of cultivating the soil. We should have a more healthy 
state of society, if, at school or college, our children were 
thoroughly instructed in a practical knowledge of mechanics 
and agriculture. The cultivation of the soil demands for its 
intelligent management a knowledge of chemistry, botany, 
geology, of fruits, trees, rearing of cattle, of the properties and 
uses of manures, etc., all of which afford pleasure, and give 
healthy mental and physical occupation. He who is once 
initiated into, this science of sciences, and its application, will 
not quit the cultivation of the soil for any meaner profession. 
Literary training, instead of being the principal object of 
school education, should be considered a recreation, and the 
practical should take precedence." 

E. W. Dean, of Norwich Town, Conn., also writes that he 
has passed through the ordeal, having been a clerk three 
years, where his hands were kept soft and white, and then 
became a machinist's apprentice. This was hard on his 
hands, and insured his receiving the cold shoulder from his 
acquaintances, who before welcomed him. He, however (very 
wisely, in our opinion), prefers his position of independence 
as the master of a useful art than as a mere caterer to the 
tastes of purchasers of finery. 

The following from the Philadelphia Morning Post is allied 
to the general subject, and we therefore copy it : " The late 
report of the directors of Girard College shows not only the 
great changes that have in late years taken place in our social 
and business systems, but a very unpleasant result in regard 
to the college. There are now forty boys in the in- 
stitution who are ready to go out, but who are ob* 
liged to remain because there is no one willing to re- 
ceive them under indentures, as provided by the will of Gir 
ard. The system of indentured apprenticeship having fallen 
into discredit and disuse, these boys are unable to find mas- 
ters, and must, therefore, remain in the college, occupying the 
places of many who are ready to enter, thus interfering very 
much with the usefulness of the institution. There is, it ap- 
pears, no legal way of disposing of these pupils, who have 
gone through the prescribed course, and have drawn from the 
college all the benefits to which they are entitled. 

" According to the will by which the institution was found- 
ed and governed, these boys must be bound out to learn a 
suitable trade. That patiently waiting for persons willing to 
take them under these conditions will be of any avail we 
doubt. Every month, every year will find fewer and fewer 
business men adhering to the old system of apprenticeship. 
Every year the number of boys who have graduated but can- 
not leave the college, will increase, until in time the whole 
establishment will be filled with its alumni, to the total ex- 
clusion of new scholars, and this body of graduates must, 
we suppose, stay there until they are old men, and every 
time an octogenarian drops off, a boy may be admitted. 
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the legislature is empowered to pass such a law as may en- 
able the Board of Directors to place the boys at suitable 
trades and callings without the necessary accompaniment of 
an indenture, it should immediately be done." 



VELOCIPEDE NOTES. 



One of the most brilliant exhibitions of skill in velocipedes- 
trianism that has ever taken place in this city or elsewhere, 
took place at Apollo Hall, corner of Twenty-eighth street and 
Broadway, a few evenings since, under the direction of the 
Pearsall Brothers. Dodworth's band was present, and the 
evolutions of the skillful riders present on the occasion were 
rendered more pleasing by the accompaniment of splendid 
music, for which this celebrated band is distinguished. The 
tournament opened by the entrance upon the floor of twenty- 
five of the most expert riders in the country, whose advent 
called forth immense applause, renewed as the graceful evol- 
utions of the performers excited and delighted the admiring 
assembly. The affair was very select, and was attended by a 
large and fashionable concourse of ladies and gentleman. 

Nearly all the bicycles in popular favor were represented, 
but the most attractive feature of the evening was the per- 
formance of a sister of Messrs. Pearsall, on a beautiful little 
ladies' velocipede, which has been appropriately called the 
" Peerless." This machine has low wheels, and is propelled 
by treadles connected with the cranks, so that a special dress 
is not required by the fair rider. It is altogether a most at- 
tractive design, and will, we think, speedily become a favor- 
ite with the fair sex. 

A two hundreddollar Pickering velocipede is offered by the 
Pearsalls, to be competed for the fastest time in a half 
mile at the Gymnacyclidium, on Thursday, the 15th inst. 
The machine is mounted with silver plate and ivory fittings, 
and is a gem. 

A challenge has been put forth by Mr. Frederick Hanlon, 
who offers to race any velocipedist of the United States for a 
thousand dollars a side and the championship. The race to 
take place in this city or Brooklyn, half mile heats, best two 
out of three. The time between the heats to be ten minutes. 
The party accepting the challenge to choose his own veloci- 
pede, the fore wheel of which shall not exceed 37 in., except 
it be a Demarest, in which case the fore-wheel shall not ex- 
ceed 41 inches. 

The Herald says : " It is probable that a Brooklyn expert 
will accept Mr. Hanlon's $1,000 challenge, and that the race 
will be arranged to come off at the Empire City Rink." 

Mr. Stephen W. Smith has commenced a suit against Mr. 
Calvin Witty for alleged infringement upon patents original- 
ly granted td Philip W. McKenzie, of Jersey City, and subse- 
quently assigned to Mr. Smith. The McKenzie invention was 
illustrated in these columns a few weeks ago. 

Much diversity in opinion, as to the proper dimensions of 
the velocipede wheels and cranks, has existed, but the favorite 
size seems to be from 80 to 36 inches for diameter of driving 
wheel, and 6 inches for length of cranks. We have seen larger 
ones, but we doubt that they will be much used so long as 
the bicycular form of velocipede is considered the best. 

Since writing the paragraph in regard to rubber tires for 
velocipedes, we have had submitted to us a number of plans 
for fastening them. To fasten them firmly has been the diffi- 
culty heretofore. Some of the plans proposed seem well 
adapted to meet the requirements of the case, but actual trial 
can alone demonstrate their value. 

We saw recently a bicycle propelled up the heavy grade 
from the Wall Street Perry to the top of the Brooklyn Hights. 
We were too far away to ascertain the maker of the machine, 
or the name of the rider. When we add that this grade is 
certainly not less than one foot in ten, our readers will appre- 
ciate the significance of this statement, with reference to the 
possibility of overcoming steep grades. The rider ascended 
the entire grade, certainly not much less than three hundred 
yards in length, using the flagged sidewalk as a way. 

The Brooldyn Union says, the fastest time yet made on a 
velocipede in this country, was that made by Messrs. Bur- 
roughs and Demarest, on the night of the third inst., on Dem- 
arest machines, with 45-inch and 41-inch driving wheels. The 
trials took place on the mammoth rink in Third avenue, and 
the machines which were ridden were the Demarest, Wood, 
Pickering, Mercer, and Monod, and the Union Hardware 
Company. Previous to the race the Tilton Brothers and the 
two Tildens did some bicycle gymnastics, and the display was 
much admired. We heard a suggestion made that the exhi- 
bition would be preferable if the two parties went in couples 
rather than in a quartette. After the fancy riding came the 
races. The course was half a mile, three times the circuit of 
the hall, the center of the hall being marked off by rows of 
seats for exercise riding. Mr. Burroughs led off on a 45-inch 
Demarest, and he went round at a startling pace, making his 
first circuit in eighteen seconds, great time for the sixth of a 
mile. He, however, started too fast to keep up his pace, and 
he occupied 72J seconds in doing the entire distance. Dar- 
ling was the next, and he made the half mile in 71£ seconds 
on a 4l-inch Demarest. Young Hamburgh now tried in on a 
a 33-inch Union Company machine, and he made excellent 
time, coming-in in 85J seconds. Mr. *C. D. Demarest now 
got on a 41-inoh Demarest machine, and he flew round the 
hall at a rapid pace, coming-in in 68| seconds ! — the fastest 
half-mile time on record. A Mr. Weed then tried a 38-inch 
Pickering, but it took him 90 seconds to go the half mile. G. 
Tilden then tried his skill on a 45-inch Wood machine, and 
he did his half mile in 76J seconds, his brother doing it in 
83|. A rider named Capeless was the last, and he went 
round on a 35-inch Monod in 84 seconds, and thus ended the 
trials. 
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The State Engineer of New York has transmitted to the 
Legislature his report for the year ending September 30, 1868. 
This document furnishes the aggregate statistics of 157 com- 
panies, as follows : Total cost and equipment of steam roads, 
$208,185,783 ; horse roads, $21,133,522. Passengers carried 
by steam roads, 18,434,300 ; tuns of freight carried, 11,961,632. 
Number of passengers carried in city cars, 146,326,486. Cost 
of maintaining steam roadway, $13,074,595. Cost of operating 
roads, $15,250,716. Earnings, steam roads, $49,377,790 ; horse 
roads, $8,262,291. Persons killed on steam roads, 302 ; injured, 
358. On horse roads, killed, 13 ; injured, 90. During the 
year ending September 30, 1868, under both the general rail- 
roads law and special acts, thirty six companies, with a total 
capital stock of $23,125,000 and a total length of 750 miles, 
have organized and filed their articles of association in the 
Secretary of the State's office. During the same year, 169 
miles of railroad, under twelve companies, have been opened. 



Business of the World's Railways. — Van, Nostrand's 
Engineering Magazine, says that according to the calculations 
made by the Government Statistical Office at Berlin, the num- 
ber pf passengers conveyed daily by the railways of the 
world amounts to three millions, and the quantity of goods 
to twenty-seven millions of ceutners, or a million and a half 
of tuns. Also 58,000 telegrams are forwarded, and four mil- 
lions of letters delivered every day. The daily gross receipts 
of the railways are 8,000,000 florins ; they possess 40,000 loco- 
motives, 1,200,000 carriages and vans, and give regular em- 
ployment to a million persons. The aggregate length of the 
telegraph wires would, if united, reach to the moon and back 
again. 

The great Polish salt mine, recently noticed as in danger 
of being destroyed by the inundation of water, is pronounced 
safe by the committee of seven of the principal engineers 
sent to institute an inquiry on the subject. These function- 
aries have now sent in a report to the effect that the irruption 
of water is not of a nature to destroy the mines or prevent 
their working ; and that the forcing pumps for emptying the 
pit are now nearly all set up. 

Coal Oil Burners. — We are receiving inquiries in regard 
to the report of the committee appointed by the American 
Institute to test coal oil burners, sent to them for that pur- 
pose, in pursuance of a notice published sometime since in 
the Scientific American. The report will undoubtedly be 
made in due season, when we will give our readers the ben- 
efit of the results obtained. 



Never Heard of It. — A rustic gentlemen called at a 
wholesale store the other day, and after purchasing a bill of 
goods, was asked by the junior proprietor if he had " ever 
seen a velocipede," " Is that the machine that adds up three 
columns of figures at once 1 " said rustic. The reply was in 
the negative, and he was piloted round to a velocipede school 
and introduced to the mysteries. 



A Cotemporary says that two gentlemen in Meriden, 
Conn., have completed the invention of a needle manufactur- 
ing machine. This machine takes in the wire and turns out 
a completely finished needle — except pointing, hardening, and 
tempering ! 

Solubility of Indigo. — M. Camille Koechlin has discov- 
ered the curious fact of the solubility of indigo in alkaloid, 
salts, and particularly in the acetates and chlorides of aniline, 
morphine, etc. 



VELOCIPEDE PATENTS. 



In the United States Circuit Court, April 5th, the suit of W. Smith agt. 
Calvin Witty was heard. The plaintiff charged that the defendant had in- 
fringed on his patents for improvements in velocipedes, and prayed that 
an injunction be granted. He averred that Philip W. McKenzie, of Jersey 
City, had obtained at varioub times three patents for improvements in ve- 
locipedes, and had sold the same to him ; that he (Smith) had, at great 
trouble and expense, been manufacturing, for sale, velocipedes made under 
said patents, and that he will realize large gains therefrom if infringements 
are prevented ; that various parties in different parts of the United States 
have acknowledged the validity of his (Smith's) claim to said patents, an* 
have taken license thereunder, but that Witty has continually, in violation 
of his (Smith's) rights, made and s old velocipedes containing the improve- 
ments patented as above stated, and that he is still doing so. Smith further 
says that despite due notice on his part, Witty has refused to desist from 
iniringing these patents. He therefore prays that Witty may be enjoined 
from continuing these alleged infringements ; that he may be compelled to 
pay him (Smith) the profits he has acquired and the damages he (Smith) has 
sustained by such alleged infringements, and that Witty be compelled to 
make a discovery of how many velocipedes, infringing, as alleged, his 
(Smith's) patents he has made, and how many he has sold. A motion for 
Witty to snow cause why thj rjurcss asked should not be obtained is to be 
argued, 

The McKenzie patent, under which Smith claims, is illus- 
trated on page 181, and the patent of Lallement, owned by 
Witty, on page 102, present volume, Scientific American. 



NEW PUBLICATIONS. 



Geology of New Jersey, 899 pages large octavo, illustrated 
by 108 Photolithographic Engravings and Woodcuts, and 
six Mine Maps ; and accompanied by a portfolio contain- 
ing Maps in sheets of 
1. Azoic and Paleozoic Formations, including the Iron ore and Limestone 
districts; colored. Scale, 2 miles to an inch. 2. Triassic Formation, includ- 
ing the Red Sandstone and Trap-rockslof Central New Jersey ; colored. 8. 
Cretaceous Formation, including the Greensand Marl Beds; colored. Scale, 
2 miles to an inch. 4, Tertiary and Recent Formations of Southern New 
Jersey ; colored. Scale, 2 miles to an inch. 5. Map of a Group of Iron 
Mines inMorris County ; printed in two colors. Scale, 3 inches to 1 mile. 
6. Map of the Ring wood Iron Mines ; printed in two colors. Scale, 8 inches 
to 1 mile. 7. Map of the Oxford Furnace Iron-ore veins ; colored. Scale, 
8 inches to 1 mile. 8. Map of the Zinc Mines, Sussex County; colored. 
Scale, 8 inches to 1 mile. Price of the book and portfolio of maps, 8S'00. 
Same, without portfolio of maps, but containing a folded and colored map 
of the State, on a scale of 5 miles to 1 inch, $4*00. Single copies of either 
of the above maps, colored and in sheets, 50 cents. The prices are fixed to 
merely cover the cost of paper, printing, and' binding ; the expenses of the 
survey and preparing book and engravings being paid by the State. These 
publications can be had from Prof. George H. Cook, State Geologist, New 
Brunswick, N. J., on remitting the price, or through the .booksellers. A 
valuable book, from which we can promise our readers some interesting 
extracts, as soon aa space will permit their appearance. 



Force and Nature, Attraction and Repulsion ; the 
Radical Principles of Energy, Discussed in their 
Relations to Physical and Morphological Devei^ 
opments. By Charles Frederick Winslow, M. D. Phila- 
delphia : J. B. Lippincott & Co. 
We have endeavored, before expressing our views in regard to thte book 
to readitina perfectly candid spirit of inquiry. We confess that we found 
it hard to maintain that spirit to the end. Its style is at times forcible, and 
its author has evidently caught more than a mere glimpse of certain funda- 
mental truths ; but while saying this much, we are compelled to add that it 
is one of the most illogical books we ever attempted to peruse. It is full 
of fantastic speculations, and contains not a few errors in its statements 
of facts. It is wearisomp, from its interminable repetitions, and its diffuse 
method of discussion will hardly fail to draw upon it the severe criticism o f 
thinking readers. In short, itisto philosophy what punch is to the palate, 
full of incongruities ; and, although too much diluted by redundant forms 
of expression, still quite palatable, but not very nutritious. Claiming at 
the outset to assume nothing, it ends by assuming everything. Written to 
enunciatewhat is evidently a pet theory of the author, namely, that repul 
sion is equal in quantity to attraction, and that the two are coexistent, and 
the foundation of all material existence, it will convince.few, while its spec- 
ulationswill, if wemistakenot, draw upon its author a storm Of adverse 
criticism. 

The American Year Book and National Register for 
1869. Edited by David N. Camp. Hartford : Published 
by O. D. Case & Co. 

This work is, as its preface informs us, the initial volume of a proposed 
annual publication, prepared to meet an increasing demand f orinf ormation 
respecting the affairs of the General and State Governments, public institu 
tions, finances, resources, and trade of this country; the political, finan 
cial, and social conditions of other countries ; and various other subjects 
relating to social and political economy. The work is a thick 8vo, printed 
and bound in excellent style; and, so far as we can judge from a hasty 
review of the large mass of statistical informationit contains, seems a valu- 
able work of reference. 

We have received from the publishers in Berlin, Messrs. A. Effert and 
Lindtner, a copy of the " Verhandhungen des Vereins zur Bef orderung des 
GewerbneissesinPreussen (Transactions of the Societyfor the Advance 
montof Useful Arts in Prussia), forl867; being the sixty-fourth year of the 
existence of the society. The members of this society include not only the 
King of Prussia, and otherroyal personages, but also the most scientific 
men of the kingdom. It also comprises a large number of scientific and 
industrial associations. These facts a are sufficient warrant for the value 
and interest of its contents. The present number for January, February 
March, and April, 1868, contains the business transactions of the society, 
list of members, minutes of meetings, list of premiums offered for valua- 
ble inventions, followed by articles illustrated with profuse and finely-ex- 
ecuted engravings, upon the following subjects : " On the Production of a 
Green Coating on Bronze;" " On Stamping Presses;" " On Kapselrader," in 
which category are included rotary pumps, wheels, etc., " On the Resisting 
Power and Elasticity of Wrought Iron Double T-Beams ; " " On Boiler Ex- 
plosions in Prussiaduring the Year 1867." It also gives a list of new patents 
granted in Prussia during 1867 ; and a table of prices of wool in all the m ar- 
ket towns of the kingdom during the year. 

"The Little Peat Cutters; or the Song of Love," is the attractive 
title of a new volume of the Sunday school series of choice religious works 
published by Henry Hoyt, Boston.;" Kate and Her Brother," also published 
by the same firm, will prove an interesting story for the little ones. For 
sale in New York by N. Tiballs & Co., 37 Park Row. 

We have received parts 13 and 14 of " Locomotive Engineering," edited 
by Zerah Colburn, and for sale by John Wiley, 535 Broadway, New York . 
They fully maintain the character of the previous numbers received, and 
are unsurpassed in beauty of illustration' and typographical execution. 

Part VI. of " Packard's Guide to the Study of Insects " is also at hand, 
profusely illustrated, and full of entertaining and instructive matter. 

" Van Nostrand's Eclectic Engineering Magazine " makes its appearance 
for April, with a well-selected array of engineering and mechanical essays, 
and items. 

CORRESPONDENTS who expect to receive answers to their letters must, in 
all cases, sign theirnames. We have a right to know those who seek in- 
formation from us ; beside, as sometimes happens, we may prefer toad- 
dress correspondents by mail. 

SPECIAL NOTE.— This columnis designed for the general interest and in- 
struction of our readers, not for gratuitous replies to questions of a purely 
business or personal nature. We will publish such inquiries, however- 
ichen paid for as advertisemets at £1*01) a line, under the head of "Busi- 
ness and Personal." 

&TAII reference to back numbers should be by volume and vage. 

G. J., of Me., says, " a combined steel and iron rail of excellent 
quality is manufactured in Portland, Me." This in commenting on an ar- 
ticle in the Scientific Ameeican published on page 213 current volume 
copied from the London Engineer. "We do not hold ourselves responsible 
for statements made by other journals and copied into our columns. 

C. M. B., of Conn. — We propose in our series of articles on 
" Shafting Pulleys and Belts," now in course of publication, to give some 
directions in relation to pulleys and belts, relative diameters, etc., which 
will better meet your case than any reply we can make in this column. 

P. J. P., of Mass. — To turn a true taper on the lathe, the cut- 
ting point of the tool should be exactly at the center of the piece which 
is to be turned. In ordinary turning it is better to keep the point above 
the center. 

J. H. W., of Pa. — The reason why your cold chisels break is 
to be found in your hammering them when nearly cold, to " smooth finish' 
them, as you say. It is certain that this extra finish produced by hammer- 
ing refines the steel— compacts its fibers— and thus changes its texture, 
and consequently its before ascertained quality. It will not stand so high 
a temper. All the hammering required is that necessary to bring the chis- 
el into shape while hot, changing the texture of the metal as little as may 
be. 

H. O. B. of Mich. — You are mistaken in supposing that a very 
greatdistance is necessary between shafts connected by a quarter turned 
belt. "We have seen them run at"only three diameters apart ; that is, two 
six-inch pulleys only six Inches between their perimeters, the centers of 
the shafts only twelve inches apart. "Width of belt is an obstacle in the 
way of extending the principles of runn ing turned or twist belts. In ouF 
answer to " W, H. of Pa.", on page 251, the " 15 feet " should have been 
30 feet. This matter of belts will receive further attention in a subse 
quent article, one of a series on " Shafting, Pulleys, and Belts " nowbeing 
published in these columns. 

H. McD. of N. Y., will see his critical note embodied in an ar- 
ticle on the same subject to appear soon. His suggestions are worthy the 
subject and will receive due attention. 

J. I. G., of Pa. — You can brown your gun barrel by coating it 
withoil (sweet oil) and heating it over a fire. "We prefer, however, the 
use of acid as giving a darker and more even color. If the surface is 
properly cleaned before applying the acid there will be no difficulty in 
getting an even shade. 

B. R., of Iowa says, in relation to prevention of limy incrus 
tations in boilers, mentioned on page 219 current volume, Scientific 
American, that the use of oak saplings therein mentioned is really ad 
vantageous, as he has used it successfully for twelve years and neve 
knew it to fail. Or put half a bushel of common (Irish) potatoes in the 
boiler and no more trouble will be experienced. As to patent powders 
he has never tried them. 

13. H., of Mass.— "In Shaffiier's Telegraph Manual, page 605 and 
those succeeding,you will see sections of just such cables as you describe , 
containing more than one insulated conducing wire , 
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M. and Sons, of 111., have a boiler 14 feet long, 30 inches diam- 
eter with 18 three-inch tubes, which become clogged with " soot "from 
the bituminous coal. The stack, of plate iron, rises 40 feet. The hight of 
stack isample, unless adjacent structures, or natural obstacles, as hills, 
etc., obstruct the draft. If the boiler is horizontal there is no reason why 
the flues or tubes cannot be cleaned with a brush or scraper. If upright, 
the stack might be placed near the boiler, but not directly over it, and 
the elbow have an opening, or cover, for introducing the brush. Bat, af- 
ter all, the truly scientific and correct way to remedy the evil is to con- 
sume the soot, which is only unconsumed fuel, and is in this case worse 
than wasted, "We refer our correspondents to No. 9, Vol. XVII, Scientif- 
ic American, first page, which contains an article on tooiler-setting that 
may be suited to their case. 

N. G. P. of Del. — So-called liquid glue is made by dissolving 
shellac in wood naphtha. A quarter of a pound, apothecaries' weight, of 
the gum to 3 ounces of naphtha. 



The Charge for Insertion under this head is One Dollar a Line. }f the Notices 
exceed Four Lines. One Dollar and a Half per line will be charged. 

Orders for Patent Reports, Books, Wedding Stationery, Printing 
and engraving of all kinds received and sent to all parts of the country at 
city prices. Other commissions attended to. A. W. Macdonald, Boom B, 
(adjoining Scientific American Office), 37 Park Eow, New York. 

India-rubber articles of every description for inventors and 
others, furnished by W. G. Vermilye, 6 Park Place, New Tork. 

Keuffel & Esser's, 71 Nassau St., New York, the best place to 
get flrst-class drawing materials. 

For accommodations and assistance in the manufacture of any 
good patent cultivator, address A. J. K., New Haven, Conn. 

Wanted — An experienced agent for selling steam engines and 
other machinery. Address box 109, Waynesboro, Franklin county, Pa. 

Wanted. — Parties having first-class engine lathes and plaines 
to sell, new or second-hand, address A. L. Henderer, Binghamton, N. Y. 

A Six-Horse Power Engine and a Ten-Horse Power Boiler 
wanted. Address Journal and Courier, Little Falls, N. Y. 

Beuben B. De Barr, late of 156 Grand st.,call or addressGeo.W. 
Gibbons,416 Broome st.,N.Y.,who has something important' to communicate 

Manufacturers or inventors of washing machines or boilers,and 
of meat cutters, send full description to Postoffice Box 3,522, New York. 

Wanted — A steam heater or vulcanizer, 3 or 4 feet diameter, 
about 3 ft. long. Also, a steam table or plate. Address, with particulars, 
India Rubber, Herald Office, New York city. 

Wanted — a machine that will punch rapidly & cheaply soft pine 
%-in. thick, and hard woods }6-in. S. A. Nelson, box 51, Georgetown, Mass. 

Wanted — A simple, quick, accurate mitering machine for pic- 
ture frames. Wilson & Walke, Norfolk, Va. 

John Stanthorp's Patent Candle Machine was extended 
March 5, 1869, for 7 years. Address 30 Cortlandt St., New York. 

Wanted — Drawings of the best American sleeping car, with all 
details. Parties willing to furnish them will please G. L., Box 6760 P.O.,N.Y. 

Wanted— Scientific American, First Series, Vols. 2, 3, 4, 5, and 
6. Address "V7. Elliot Woodward, Boston Highlands, Mass. 

Rights,or whole interest for sale — guide attachment for boring 
instruments. Address A. A., Postofllce box 4769, New York. 

Diamond carbon, formed into wedge or other shapes for point 
ing and edging tools or cutters for drilling and working stone, etc Send 
stamp for circular. John Dickinson, 64 Nassau St., New York. 

A milling machine for sale, price $210. Also, 5-ft. floor drill 
lathe, price $75. Are Lincoln's make and used but few months. E. S. Miner, 
Burrville, Conn. 

H. C. Sandusky & Co., General Agents for the sale of patents. 
Bights, territory, and patented articles sold on commission, 12 Mill St. 
opposite Postoffice, Lexington, Ky. 

Peck's patent drop press. For circulars, address the sole man- 
ufacturers, Milo Peck & Co., New Haven, Ct. 

An experienced patent-right salesman, about starting out, will 
sell a first-class article, not interfering with his own, on commission. Ad- 
dress, with full particulars, Box 311, Elwood, N. J. 

For the best velocipede, and other small forgings, address 

E. A. Bclden & Co., New Haven, Conn. 

The new method for lighting street lamps ! For illustrated 
circular, with letter from President Manhattan Gas Light Co., and Sup't of 
Lamps N. Y. City. Address J. W. Bartlett, Patentee, 569 Broadway, N. Y. 

For the latest improvement see the Inventors and Manufactu- 
rers' Gazette. The cheapest illustrated paper in the world. $1 per year. 
Published by Saltiel & Co., Postoffice box 448, or 37 Park Row, New York. 

200 bars 1-in. octagon tool steel, best quality, for sale — The lot 
at 14 cents per lb. Sweet, Barnes & Co., Syracuse, N. Y. 

Bare chance for agents. D. L. Smith, Waterbury, Conn. 

The Tanite Emery Wheel. — For circulars of this superior 
wheel, address " Tanite Co.," Stroudsburgh, Pa. 

Money Plenty — To patent and introduce valuable inventions for 
an interest in them. National Pat't Exchange, Buffalo.N.Y. Inclose stamp. 

The manufacture and introduction of sheet and cast metal small 

wares is made a specialty by J. H. White, Newark, N. J. 
The Magic Comb will color gray hair a permanent black or 

brown. Sent by mail for $1-25. Address Wm. Patton, Treasurer Magic 

Comb Co., Springfield, Mass. 

For coppered iron castings address J. H. White, Newark, N. J. 

W. J. T. — We think the patent asbestos roofing manufactured 
by H. W. Johns, of this city, is the best substitute for tin or slate. It is 
cheap and easily applied. 

Tempered steel spiral springs. John Chatillon, 91 and 93 
Cliff St., New York. 

For solid wrought-iron beams, etc., see advertisement. Address 
Union Iron Mills, Pittsburgh, Pa., for lithograph, etc. 

Machinists, boiler makers, tinners, and workers of sheet metals 
read advertisement of Parker Brothers' Power Presses. 

Mill-stone dressing diamond machine, simple, effective, durable. 
Also, Glazier's diamonds. John Dickinson, 64 Nassau St., New York. 

Winans' boiler powder, N. Y., removes and prevents incrusta- 
tions without injury or foaming ; 12 years in use. Beware of imitations. 

The paper that meets the eye of all the leading manufacturers 
throughout the United States— The Boston Bulletin. $4 00 a year 



MANUFACTURING, MINING, AND EAILEOAD ITEMS. 



Immense discoveries of gold placers are reported from Alaska. The 
mines are on the main land,120milesfromKodiakIsland, in latitude 61 de. 
grees north, and longitude 100 degrees west from Greenwich. Three seve- 
ral discoveries have been made ; the first on Kuyack river and Chigmet 
mountains, the second about 60 miles above Sitka, the third on an ocean 
island, the name of which is unknown. The mines, on account of the cli- 
mate, can only be worked five months in the year. 

The Fulton Iron Foundery, at Pittsburgh, Pa., are doingsome heavy work # 
Among their recent productions is a fly wheel used in the Union Mills, oi' 
that city, which weighs 22K tuns, and was cast in one piece. At these works 
chill rolls 30K inches in diameter and 96 inches in length of body, have re- 
cently been made, each casting containing 15i4 tuns of metal. 

The Yantic thread company of Fall River, Mass., has decided to erect a 
mill with 5,000 spindles to spin yarn. The Fall River manufacturing compa- 
ny will build on the site of its cotton mill, burned down in May last. The 
new mill will contain 25,000 spindles and 600 looms, and will weave 6,000,000 
yards of prints annually. The old mill had only 9,000 spindles and 185 
looms. 

A cotton mill with 10,000 spindles is to be started at New Orleans, and a 
similar one at Savannah, Ga. Within a few weeks $600,000 worth of manu- 
facturing stock has been subscribed for at Columbus, Ga. 

The production of beet-root sugar in Europe last year was as follows : 
220,000 tuns in France; 165 in Germany ; 97,500 in Russia ; 92,500 in Austria ; 
32,500 in Belgium ; 15,000 in Poland and Sweden, and 7,500 tuns in Holland. 

It is stated that the New Jersey Central Railroad has appointed a number 
of district surgeons along the line of their road to give prompt attention to 
sufferers in accidents. 

The Pacific Mail Steamship Company, have shipped from Baltimore 3,220 
tuns ofcoalto Japan, 3,892 to San Francisco, and 803 tuns to Hong Kong. 

A Western paper says that solid masses of gold underlie the Rocky Moun- 
tains. All that is wanted to secure it is an " eligible hole." 

The snow shed of the Central Pacific Railroad is the biggest building in 
the world. It is 16 feet wide, 16 feet high, and 22 miles long, and took about 
fortymillion feet of lumber. 

The Sault Ste. Marie Canal has.bcen ceded to the United States by the 
State of Michigan. 

Fourthousand million pounds of rags are estimated to bo made annually 
into paper in the world. 

Our English exchanges are full of brag over their new iron clad, the 
Ifcrcules. They claim that she is the swiftest and most powerful vessej 
afloat. 

A triple barrel gun has been invented in Pittsfleld, Mass., two barrels for 
shot and one forball. 

France during the last year exported two hundred thousand dollars worth 
of velocipedes. 

Glass mold boards for plows to resist corroding soils are said to have been 
recently invented. 

Indiana is said to have eight' thousand square miles of iron and coal 
lands. 

Miners are again beginning to work the old and deserted lead mines of 
Dubuque. 
Marbleizing slate is now extensively carried on in the Vermont quarrie; 
A firm at Bridgeport, Conn., are turning out forty velocipedes weekly. 
France lias a corps of 266,166 fireman, who manage 12,720 fire engines. 
Gold, it is reported, has been found in Bureau county, Illinois. 



Under this heading we shall publish weekly notes qf some of the more prom- 
inent home and foreign patents. 



Potato Digger.— Ira Curtis, Des Moines, Iowa.— The object of this in- 
vention is to provide for public use, a simple, cheap, and effective ma- 
cnine, which will dig the tubers, cleanse them from dirt, and empty them 
into a bag or basket. 

Life Preserver.— James Bond, Norfolk, Va.— The object of this inven- 
tion is to provide for public use a convenient, simple, and cheap apparatus, 
which, in cases of accident on the water, can be readily attached to the per- 
son, and by which anyone can easily and comfortably support himself in 
the water and at the same time propel himself rapidly along in any desired 
direction. 

Machine for Gilding.— James Lick, San Francisco, Cal.— This invention 
has for its object to furnish a simple and convenient machine for gilding, by 
means of which the surface to be gilded may be applied to the gold leaf 
while in the book, thus rendering the ordinary cutting and handling of the 
gold leaf wholly unnecessary. 

Mowing Machine.— Charles D. Mansfield, Lync, Mass.— This invention 
has for its object to furnish a neat, simple, convenient, and effective mow- 
ing machine, which shall be constructed and arranged, that while doing its 
work quickly and thoroughly, it will have less side draft, and less wear 
and tear of the machinery, than mowing machines constructed in the ordi- 
nary manner. 

Sleigh Brake.— John Maxson and Warren Kinyon, Scott, N. Y.— This in- 
vention has for its object to furnish an improved sleigh brake, designed es- 
pecially for bob sleighs, but equally applicable toother sleighs, and which 
shall be so constructed that it maybe conveniently reached and operated by 
the driver, and which will be entirely out of the way. 

Combined Table Sink and Dish.— Thomas Ireland, Negaunee, Mich.— 
This invention has for its object to furnish an improved apparatus by 
means of which the laborious and disagreeable operation of dish washing 
may be greatly facilitated. 

Wheeled Vehicles.— Samuel Jackson, Newark, N. J.— This invention 
called by the inventor an " Oscillating "Wheel Carriage," has for its 
object to so improve the construction of the running parts of wagons, 
and other vehicles, that they may be easier for the horses, easier for 
those riding in them, and easier upon the vehicles themselves, making them 
less liable to be broken should one or more of the wheels strike an ob- 
struction. 

Corn Planter.— Nathan Breed, Jeffersonville, Ind.— This invention has 
for its object to furnish a simple, convenient, accurate, and effective ma- 
chine for planting corn, which shall be so constructed and arranged that it 
may be readily made to plant tha corn in accurate check row. 

Band Drawer.— B. W. Field, Ferrisburgh, Vt— This invention hasforits 
object to furnish a simple, convenient, 'and powerful instrument for draw- 
ing the patent wire bands, or other bands, upon bales of hay, straw, broom- 
corn, cotton, or other materials, put up in bales, and which shall, at the 
same time, be so constructed as to be conveniently operated. 



Combination Tool.— Edwin Froggatt, Central City, Colorado.— This in- 
vention relates to a new tool, which is to be used by blacksmiths, and other 
mechanics, for various purposes, and in which the most important tools, 
namely, the hammer, Rcrew-driver, wrench, and pincers are combined in 
such manner that either can be used with great facility. 

Attachment for Sewing Machines.— H. M. Hall, Danby.Vt.— The object 
of this invention is to provide an attachment for sewing machines which by 
the permutation of its devices will hold or guide the goods in any one of 
the several operations, such as the operation of seaming, binding braiding, 
tucking and marking, gathering, hemming, quilting, stitching and others, 



Tweer.— J. C.Wilson, Coalburg, West Va.— This invention relates to im- 
provements in tweers, having for its object to provide an arrangement 
whereby two fires may be blown simultaneously from the one tweer, for 
convenience in heating large work, or two large pieces, for welding. 

Crate.— L. A.Lindsey, and J.F. O'Sullivan, Jackson, Miss.— This inven- 
tion relates to improvements is packages for shipping fruit, vegetables, 
poultry, and for other purposes, whereby it is designed to provide crates of 
simple and cheap construction, which may be readilyf olded, so as to occu- 
py but little space, when it is desiredto transport them empty or to store 
them. 

Nut Locking Device.-P. Philippi, Beardstown, Ill.-This invention re- 
lates to improvements in nut locking devices for preventing the nuts from 
becoming loose upon fastening bolts, and designed more particularly for 
locking the nuts of bQlts used for fastening fish plates. It consists of a bar 
having mortises through it or notches in the ends, or sides, to fit the nuts, 
to be placed on the surface of the fish plate against which the nuts are 
screwed, so as to engage the nuts in the said notches or mortises, and being 
held in said position by a bolt or bolts, projecting fromthe said surface and 

held by spring keys, thereby locking the said nuts and preventing their dis- 
arrangement. 

One-wheeled Velocipede.— T. W. Ward, New York city.— This inven- 
tion relates to certain improvements in that class of one-wheeled veloci- 
pedes, in which the driver'sseat is arranged above the wheel, itbeing pivot- 
ed to the axle of the same. The invention has for its object to provide for 
an easy balancing of the frame, arid consists in attaching weights to the 
lower end of the seatframe, whereby the same will be retained in a vertical 
position. The balance can with this weight attachment not be so readily 
lost as without, and the operation of the one-wheeled velocipede is made 
easier and more practicable. 

Cotton Seed Planter.-D. H.A.Sanders, Senatobia, Miss.-This inven- 
tion consists of a hollow, hexagonal cylinder, capable of vertical play, 
mounted on runners, with openings at the salient angles of the sides, in the 
center to deliver the seed in front, behind a grooved plow, and behind, in 
front of a scraping covering device, the seed delivered in front being cov- 
ered by the said cylinder. 

Machine foeMaking Powder.— Wm.Silver, Bloomsburg, Pa.— This in. 
■vention relates to improvements in the glaze barrels or cylinders commonly 
used for mixing the component parts of blasting and other powder, de- 
signedtoventilate the same, whereby the operation is renderedmuch safer 
and maybe accomplished better and in less time. The invention consists 
in the application of spring valves to the cylinder, to be opened at certain 
periods of the revolution of the cylinder, to allow the escape of the damp 
and explosive gases generated within and the admission of fresh air. 

Throttle Valve.— Charles Doughty Allen, New York city.— The present 
invention relates to new and useful improvements in throttle ■ valves, the 
same being operated upon by the governor, in such a manner that in the 
event of anything giving way or breaking, the throttle valre will immedi- 
ately close and shut off the steam, and will also close itself should the engine 
run too fast, for as the balls of the governor raise they will draw the throt- 
tle shut. 

Plumb Level and Guide Like Holder.— John Bryant, Akron, Ind.— 
This invention relates to new and useful improvements in an instrument or 
apparatus for plumbing and leveling for various purposes ; and it consists 
in a novel construction and arrangement of parts. 

Apparatus for Clearing Spiked Cannon.— Thdmaa J. Dobbs, Wee 
hawken, N. J.— This invention relates to a new and useful device for 
clearing the touch-hole of the cannon where a cannon has been spiked. 

Firearms.— Richard S.Lawrence, Hartford, Conn.— Thisinvention relates 
to new andusef ul improvements in firearms, having more particular refer- 
ence to the class of firearms known as " Sharp's rifles," but which improve, 
ments (either in whole or in part) are applicable to other descriptions of 
firearms. 

Preparing Tan Bark.— N. Spencer Thomas, Painted Post, N. Y— This 
invention relatesto a; new and useful improvement in the process of pre- 
paring bark for tanning purposes, whereby the tan bark used is freed from 
its impurities, and rendered much more suitable for the purpose intended 
than when prepared in the ordinary man. 

Medical Compound.— Mrs.A. W. Kidder, South Norridgewock, Me.— The 
object of this invention is to supply a simple and safe family medicine 
which operates to cure or palliate all diseases arising from an impure state 
of the blood, by purifying and invigorating the blood. Its general effect 
is tonic and cleansing. 

Cultivator.— J. B. Jay, Arlington, 111.— The object of this invention is to 
produce a cultivator, on which the shovels are made up and down adjust- 
able, and at the same time, so hung that they can be slightly oscillated to 
a void stones and other obstructions ; another object is to protect thedriver 
as well as the animal from excessive heat, or other inclemencies of the 
weather. 

Bird Cage.— J. Maxheimer, New York city.— This invention relates to a 
new manner of connecting the top of a bird cage to thebottom of thesame, 
yith a view of utilizing material and of obtaining a better fastening. The 
invention consists in the application of a rod, which is fitted through an 
eye or loop, projecting from the bottom, and which rests on the upper edge 
of a band or ring of the cage top. This rod is not only a secure and econ- 
omical fastening for the bottom, but forms, at thesame time, a step or sup 
portforthebird. 

Pump.— Alexander Friedmann, Vienna, Austria.— This invention relates 
to a new pump for elevating or forcing water by means of steam ; and has 
for its object to reduce the shock produced by suddenly bringing the steam 
in contact with the water. The condensation of steam is, in such pumps, 
generally sojsudden, and the consequent reaction so great, that much power 
is thereby lost. Thisinvention effects a very gradual condensation, and at 
the same time, also a gradual expansion of the steam column, so that there 
will be no reaction and loss, but only a clear gain of power. 

Churn.— J. E. Overacker, Redwood, N. Y.— This invention has for its ob- 
ject the construction of a churn, in which a current of air can in the most 
convenient manner be blown into the cream, beside using the most effective 
dashing apparatus. This combination of air and paddles, or dashers, will 
break the cream, and produce the butter much quicker than can be done; by 
the dashing process alone. It will also cause a much more thorough butter ; 
ing than could be done by the ordinary process, and will have less butters 
milk. 



Inventions Patented In England by Americans. 

[Compiled from the " Journal of the Commissioners of Patents."] 

PROVISIONAL PROTECTION FOR SIX MONTHS, 

3,775.— PreservingMeatand Animal Matter, and in Apparatus em- 
ployed for that purpose.— Thomas Sim, Charleston, S. C. Dec. 12, 186S. 

161.— Propelling Machinery for Canal Boats and other Vessels.— 
Frederick R. Pike, New York city. Jan. 18, 1869. 

372.— Machinery or Apparatus for Cutting Wire and Rods of Met 
al and other Materials.— W. C. Flinn, Nashua, N. H. Feb. 6, 1S69. 

451.— Apparatus for Forming 'Metallic Joints or Seasis of Tin or 
other Sheet Metal.— Joseph Le Comte, Brooklyn, N. Y. Feb. 13, 1869. 

762.— Preservative Paint.— Wm. Babcock, San Francisco, Cal. March 
12, 1869. 

788.- 
1869. 

794.— Steam Vessels for Ocean and River Navigation.— S. W. Wilson, 
New York city, March 15,1869. 

816.— Safety Hook for Harness, etc.— Austin Baldwin, New York city 
March 17, 1869. 

82S.— Anchors.— J. D. Greenj, Cambridge, Mass. March 18, 1869. 

874. 1 Machinery for Felting Felt Cloths.— J. T. Waring, Yonkers 
N .Y. March 22,1869. 



■Traverse Card Grinder. -S. H. Wright, Lowell, Mass. March 15 
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Issued by the U nited State s Patent Off ice. 

FOR THE WEEK ENDING APRIL 6, 1869. 

Reported Officially for the Scientific American. 

SCHEDULE OP PATENT OFFICE FEES: 

On each caveat .$10 

On filing each application for a Patent (seventeen years) $15 

On issuing each original Patent $20 

On appeal to Commissioner of Patents , §20 

On application for Reissue $30 

On application for Extension of Patent $50 

On granting the Extension $50 

On filing a Disclaimer $10 

On an application for Design (three and'a half years) $10 

On an application for Design (seven years) $15 

On an application for design(four teen years) ?30 

In addition to which there are some small revenue-stamp taxes. Residents 
of Canada and Nova Scotia pay $500 on application. 

i-br copy of Claim of any Patent issued within 80 years $1 

A sketch from the model or drawing, relating to such portion of a machine 

as the Claim covers,from $1 

upward, but usually at theprice above named. 
The full Specification of any patent issued since Nov. 20, 1866, at which time the 

Patent dfflce commenced printing them $1'25 

Official Copiesof Drawings of any patent issued since 1836, we can supply at 
a reasonable cost, the price depending upon the amount of labor involved and 
the number of views. 
Full information, as to price of drawings, in each case, may be had by address- 
ing MUNN & CO., 

Patent Solicitors, No. 37 Park Row, New York 



3,535. — Rock-shaft for Gang Saws. — Ashbel P. Barlow, 

Kalamazoo, Mich. 

3,536.— Can Opener.— F. G. Beach, Hartford, Conn. 

8,537. — Tonic Bitters. — Robert Blacklidge, Bridgeport, 

Conn., assignor to himself and Charles Gerdenier. 

8,538. — Submerged Pump. — Alonzo C. Blethen, Lynn, Mass. 
8,539. — Screw. — Carl Booking (assignortohimself and Coates 
Walton) , Philadelphia, Pa. 

8,540. — Breech-loading Firearm. — Francis E. Boyd and P. 

Shelton Tyler, Boston, Mass. 

8,541. — Banjo. — Levi Brown, Baltimore, Md. 

8,542. — Hydrant. — Samuel G. Cabell, Quincy, 111., assignor 

to himself and Abbott Q. Ross. 

8,543. — Reefing Fore-and-aft-sails. — Robert Chambers, 

Detroit, Mich. 

8,544. — Casting Handles of Table Cutlery. — Nathan S. 

Clement, New Britain, Conn 

8,545. — Manufacture of Artificial Stone. — Frangois 

Coignet. Paris, France, assignor to L. Mangeon, New York city. 

3,548. — Artificial Monolithic Structure. — Frangois 

Coignet, Paris, France, assignor to L. Mangeon, New York city. 

8,547. — Making Artificial Stone and Monolithic 

Structures.— Francois Coignet, Paris, France, assignor to L. Mangeon, 
New York city. 

8,548. — Mode of Treating and Manipulating Cements 

in the Manufacture op Artificial Stone.— Franfiois Coignet, Paris, 
France^assignor to L. Mangeon, New York city. 

8,549. — Process of Forming Artificial Stone. — Francois 

Coignet, Paris. France, assignor to L. Mangeon, New York city. 

8,550. — Seal Lock. — G. M. Cooper, Port Huron, Mich. 

8,551. — Edge Plane for Boot Soles. — Charles Coti (assign-. 

or to himself and John Baptiste Bcbo), Marlborough, Mass. 
3,553.— Pump.— John C. Crawford, Clintonville, 111. 
8,553. — Cradle, or Crib. — Eliza N. Cutter, Chicago, 111. 

Antedated April 2, 1869. 

8,554. — Medicine for Cure of the Gravel. — Benjamin W. 

Deal, New Market, Md. 

555. — Banjo. — Frank P. Dobson,New York city. 

556. — Spindle Step for Spinning Machines. — George 

Draper, Hopedale, Mass. 

.557. — Equalizing Cultivator. — Matisias Eichholtz, 

Troy, Ohio. 

558. — Caster. — Wm. P. Elliott, Cincl mr ti, Ohio. 

,559. — Mold for Casting Augers. — VViiiiam Evans and 

Richard E. Hayden, Seymour, Conn. 

,560.— Wrench. — Orlando V. Flora, Madison, Ind., assignor 

to himself and Charles Ailing. Antedated March2o, IStia, 

,561. — Compound for Welding and Restoring Steel. — 

G. W. Fox, II. H. Coo, and I. M. Kellev, Ravenna, Ohio. 

.583. — Neck Yoke. — Hiram E. Goble, Lake Mill, Mich. 

563. — School Desk and Seat. — George Huntress Grant, 

Richmond, Ind. 

564. — Barrel Truck. — Eugene Grosjean, Pittsburgh, Pa., 

assignor to himself, Jacob Weaver, Jr., and Allred H. Jones. 

565. — Shutter Operator and Fastener. — George A. 

Harris and John B. Harris, Salem county, N. J. 

,566. — Clothes Dryer. — Elmer Hause, Tecumseh, Mich. 
,567. — Spring Hinge. — V. S. Herzog, Baltimore, Md. 

568. — Churn. — Charles Hess, Lyons, Iowa. 

,569. — Farm Gate. — Edward Hill, Charles Ostrander, and 

Horatio A. Spink, Bainbridge, Mich. 

,570. — Process of Preparing Blue Peroxide of Man- 
ganese.— James W. Hobbs (assignor to Hobbs, Pope & Coj, Boston, 
Mass. 

,571. — Anchor Tripper. — James B. Hopkins, Dennis Port, 

Mass. Antedated March 23, 1869. 

,573. — Weather Strip. — Joseph Johnston, Chicago, 111. 
,573. — Sash Holder. — Morton Judd, New Haven, Conn. 
574. — Velocipede. — Wm. Lindon, New Haven, Conn. 
,575. — Gate. — S. L. Marsden, New Haven, Conn. 
,576. — Braiding Machine. — George Mason, Providence, 

R I. 

,577.— Door Lock. — R. McDowell, Lambertville, N. J. 
88,578. — Mode of Constructing Building Fronts. — Isaac 

S. Minor, >i ew York city. Antedated March 23, 1869. 

88,579. — ^-Iid-boring Machine. — Daniel Murphy, Dubuque, 

Iowa. 

88,580, — Teasel Trimmer. — Charles G. Nye, Onondaga, N. Y. 
83.581. — Lock for Safe Doors, etc. — David O. Paige, De- 

83,382.— Comb.— Henry M. Paine, Newark, N. J. 

83,583. — Fire Extinguishes. — William M. Parker, Bos- 

, Mass. 

83.584. — Beer Cooler. — Herman Pietsch and Moritz Walter, 
Niiiwaukee, Wis. 

88,585. — Process of Hardening Steel Plates, etc. — 

George H.Porter (assi<jnorto Porter Saw Company), Bristol, Conn. 

88,586. — Felloe Sawsng Machine. — John Rice, Blooming- 
ton, Ind. 
88,587. — Book-binders' Head Band. — Julius Schlichting, 

New York city. 

88,588. — Peg-cutter for Boots and Shoes. — William H. 

Sellers, Keokuk, Iowa. 

88,589.— Anti-freezing Hydrant.— John W. Slocum, Phila- 
delphia, Pa. 

88,590. — Method of Making Yeast. — George Terry, Provi- 
dence, R. I. 

88,591.— Combined Hoe and Fork.— Benjamin L. Tibbets, 

South China, Me. 

88,593. — Door Pulley. — Peter Joseph Tillmann (assignor to 

himself and John Reiser), Trenton, N. J. 

88,593.— Horse Hay Fork.— J. F Troxel, Bloomville, Ohio. 
83,594.— Quilting Frame.— I. W. Valance, Troy, N. Y. 
88.595. — Propeller. — Chas. Ward (assignor to himself and 

'C.B. Palmer), Detroit, Mich. 

88,593. — Stump Extractor. — J. A. Woodworth, Hickory Cor- 
ners, Mich. 
8f ,597.— Carriage Top.— R. H. Wright, New Bloomfield, Pa. 
o8,598.— Fluting Machine.— H. B. Adams, New York city. 
88,599. — Throttle Valve for Steam Engines. — Charles D. 

Allen, New York city. 

88,600. — Railroad Car Buffer. — Peter Allen and Benjamin 

Valiquette, Rutland, Vt. 

88,601. — Attaching Sleigh Runners to Street Cars. — B. 

A2rbach, New York city. 

88,60 . — Fastener for Securing Springs to Bed Bottoms 

a Nd Mattresses.— J. S. Barnum. Topeka, Kunsas. 

88,s 3.— Sewing Machine.— Chas. E. Billings, Hartford, Ct. 
88 ,004. — Corn PLANTER.^Nathan Breed, Jefferson ville, Ind. 
88'605. — Breech-Loading Firearm.— Wm. Briggs, Norris- 

town, Pa. 
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88,606. — Line Holder. — John Bryant (assignor to himself and 

A.L.Bailey), Akron, Ind. 

88,607. — Hand Corn Planter. — Geo. Burson, East Palestine, 

Ohio. 
88,608.— Toy Pistol.— Asa L. Carrier, Washington, D. C 
88,609. — Folding Desk. — Aaron Chandler, Davenport, Iowa. 
88,610. — Syphon Bottle. — C. J. Converse (assignor to him- 
self and James W. Tufts), Medford.Mass. 

88,611. — Ferrule for Boiler Tubes. — Robert A. Copeland, 

Brooklyn, N.Y. 

88,613. — Coffee Roaster. — Lyman B. Crittenden, Pittsburg, 

Pa. 

88,613. — Potato Digger. — Ira Curtis, Des Moines, Iowa. 
88,614.— Tea-Kettle Breast.— Z. Dixon, Bristol, 111. 
86,615. — Apparatus for Unspiking Guns. — T. J. Dobbs, 

Weehawken, N. J. 

88,616.— Ladder.— R. L. Dodge, Portland, Me. 

88,617. — Bedstead Fastener. — Justus Doering, Philadelphia, 

Pa. Antedated March 25, 1869. 

88,618.— Rain- Water Conductor — J. D. Field, Wataga, 111. 
88,619 — Elastic Link for Clevis. — Louis Fliedner, Cleve- 
land, Ohio. 
88,620. — Steam Pump. — Alex. Friedmann, Vienna, Austria. 
88,621. — Wrench and Pinchers. — Edwin Froggatt, Central 

City, Colorado Territory. 

88,623. — Marine Furniture. — Edward Gallier, St. Louis, Mo. 

88,623.— Wrench.— G. P. Ganster, New York city. 

88,624.— Templet for Bending Springs. — Joseph Gatchell, 

Rahway.N. J. 

88,625. — Door Spring. — Wm. Gilfillan, Syracuse, assignor to 

himself and M. T. Van Horn, New York city. 

88,626. — Eaves Trough Bracket. — J. W. Gillespie, Alliance, 

Ohio. 

88,637. — Cotton Cultivator. — A. J. Going, Clinton, La. 
88,628.— Ship's Rudder.— T. F. Goodwin, E. C. Goodwin, and 

Chas. E. Goin, New York city. 

88,629. — Churn Power. — I. S. Goolman, Monrovia, Ind. 
88,630. — Attachment for Sewing Machine. — H. M. Hall, 

Danby, Vt. 

88,631. — Clothes Dryer. — Asa P. Hawse and G. R. Shippy, 

Wolcott.Vt. 

88,632. — Collar Attachment for Screws. — James Hooper, 

Pittsburgh, Pa. 

88,633. — Molding Composition to Imitate Ivory and 

other Substances.— J. W. Hyatt,Jr. (assignor to the Hyatt Manufactur- 
ing Company), Albany, N. Y. Antedated March 25, 1869 

88,634. — Method of Coating Billiard Balls, etc — J. W. 

Hyatt, Jr. (assignor to the Hyatt Manufacturing Company), Albany, N.Y. 

88,635. — Grinding and Cleaning Card Cylinders. — W. 

B. Ingram (assignor to himself and Keeney Brothers), Manchester, Conn. 

88,636. — Combined Sink and Dish Washer. — Thomas Ire- 
land, Negaunee, Mich. 
88,637. — Carriage. — Samuel Jackson, Newark, N J. 
88,638. — Cultivator.— J. B. Jay, Arlington, 111. 
88,639. — Rubber Compound. — John Johnson, Brooklyn, N. Y. 
88,640. — Weather Strip for Windows. — Joseph Johnston, 

Chicago, 111. 

88,641.— Egg Carrier.— P. P. Josef, Buffalo, N. Y. Antedated 

January 11, 1869. 

88,642. — Apparatus for the Manufacture of Vinegar. — 

F. E. Josel, Freeport, 111. 
88,643. — Chain. — J. George Jung, Newark, N. J. 
88,644. — Medical Compound. — A. W. Kidder, South Nor- 

ridgewock, Me. 

88,645. — Breech-Loading Firearm. — R. S. Lawrence (assign- 
or to the Sharp'sRifle Manufacturing Company), Hartford, Conn. 

88,648. — Machine eor Gilding. — James Lick, San Francisco, 

Cal. 

88,847.— Fruit Crate.— L. A. Lindsey and J. F. O'Sullivan, 

Jackson, Miss. 

88,648. — Fare Box for Railroad Cars. — R. H. Long, Phil- 
adelphia, Pa. Antedated March22, 1869. 
88,649— Index for Filing Circular Saws. — J. B. Macham- 

er, New Baltimore, Ohio. 

88,650. — Mowing Machine. — C. D. Mansfield, Lynn, Mass. 
88,651. — Constructing Picture Frames. — D. \\. Marshall, 

Pawtucket, R. I. 

88,652. — Machine for Forging Wrought Nails. — H. W. 

Mather, Deep River, Conn. 

88,653. — Mowing Machine. — N. F. Mathewson, Barrington, 

assignor to himself and Henry Arlington, Providence, R I. 
88,654. — Bird Cage.— J. Maxheimer, New York City. 
88,655. — Sled Brake. — John Maxson, and Warren Kinyon, 

Scott, N.Y. 

88,656. — Fountain Pen. — Franzis A. Odermatt and Frank Et- 

tlin, San Francisco, Cal. 

88,657— Portable House.— W. R. Mears, Grafton, 111. 
88,658. — Mode of Deodorizing the Spent Lime of Gas 

Works.— Adolph Millochau, New York city. 

88,659.— Weeding Hoe.— J. S. Munger, Olean, N. Y. 
88,660. — Mode of Preparing Sheet Copper for Boilers 

and other Vessels.— Andrew O'Neill, Portsmouth, Ohio. 

88,661. — Composition for Covering Steam Boilers and 

Lining Safes.— Adolph Ott, New York city. 

88,663.— Churn.— J. E. Overacker, Redwood, N. Y. 

88,663. — Washing Machine. — G. N. Palmer (assignor to H. 

Carter), Green, N. Y. 

88,664. — Device for Mowing away Hay. — L. E. Palmer, 

Le Roy, Pa. 

88,665. — Needle Holder for Sewing Machines. — Charles 

Parham and G. A. Smith, Philadelphia, Pa. 

88,666. — Meat Cutter. — J. G. Perry, Kingston, R. I. 
88,667.— Meat Cutter.— J. G. Perry, Kingston, R. I. 
88,668. — Nut-Locking Device. — P. Philippi, Beardstown, 111. 
88,669. — Combined Harrow and Cultivator. — J. R. Ross 

and W. D. Mitchell, Centralia, 111. 

88,670.— Cotton Seed Planter. — D. H. A. Sanders, Senato- 

bia.Miss. 

88,671. — Window Shade Fixture. — Hermann Schulte, Mil- 
waukee, wis. 
88,673. — Egg Beater.— C. F. A. Seitz (assignor to himself and 

Louis Wagner), Philadelphia, Pa. 

88,673.— Flood Gate.— S. B. Shoup, Dayton, Ohio. 
88,674. — Machine for Making Blasting and other Pow- 
der.— Wm. Silver, Bloomsburg, Pa. 
88,675.— Car Starter.— J. F. Stokes, Philadelphia, Pa. 
88,676. — Clip for Neck Yoke and Whiffletree. — Z. T. 

Sweet, Eugene City, Oregon. 

88,677 Apparatus for Cooling Milk.— J. L. Tallman and 

J. V. De Puy, Tecumseh, Mich. 

88,678.— Preparing Tan Bark.— N. S. Thomas, Painted Post, 

N. Y. 

88,679. — Device for Grinding Edged Tools. — H. K. Trask, 

Beaver Dam, Wis. 

88,680. — Medical Compound. — T. S. Tuggle, Columbus, Ga. 
88,681. — Medical Compound. — T. S. Tuggle, Columbus, Ga. 
88,683.— Dental Plate.— Henry Twitchell, Pulaski, N. Y. 
88,683.— Velocipede.— T. W. Ward, New York city. 
88,684.— Book Cover.— W. C. Wendell, Albany, N. Y. 
88,685.— Railway Car Coach.— G. W. Williamson, Golds- 
borough, Pa. 
88,686. — Rotary Road Scraper. — J. W. Wilson, Somerford, 

Ohio. 

88,687.— Tweer.— J. C. Wilson, Coalburg, W. Va. 

88,688.— Churn Dasher.— T. H. Withers and J. Dolfinger, 

Louisville, Ky. Antedated April 1, 1869. 

88,689. — Projectile. — John Absterdam, New York city. 
88,690. — Grain Separator. — Peleg Barker, Battle Creek, 

Mich., assignor to himself and the Joliet Manufacturing Company, 
Joliet, 111. 

88,691. — Device for Adjusting Gearing. — G. S. Barton 

(assignor to Rice, Barton, and Fales Machine and Iron Company), Wor- 
cester, Mass. 

88,693. — Life-Preserving Apparatus. — James Bond, Nor- 
folk, Va. 
88,693. — Apparatus for Melting Snow. — N. H. Borgfeldt, 

New York city. 

88,694. — Steam Generator. — H. J. Bruner, Nazareth, Pa. 
88,695. — Syringe. — W. J. Davidson, Staunton, Va. 



88,696.— Rock Drill.— C. H. Davis, Troy, N. Y. 

88,697. — Pole for Stretching Leather. — Hugh Dawson 

Baltimore, Md. 

88,698. — Fire Alarm. — Charles Dion, New York city. 
8g,699 — Needle Threader for Sewing Machines.— H.W 

, i)opp, Buffalo, N. Y. 

88,700.— Bone-Black Kiln.— E. P. Eastwick, Baltimore, Md. 
88,701. — Kiln for Burning Bone-Black. — E. P. Eastwick, 

Baltimore, Md. 

88,702. — Kiln for Bone-Black. — E. P. Eastwick, Baltimore 

Md. 

88,703. — Velocipede. — H. J. Ferguson, Whiting, N. J. 
88,704. — Sled- Way Attachment for Covered Roadways. 

— J.B. Foote, Hamden, assignor to A. Buckham, Delhi, N. Y. 

88,705.— Carriage Wheel.— C. M. Foulke, Philadelphia, Pa 
88,706. — Manufacture of Vulcanized Rubber Boots and 

Shoes.— J. A. Greene, Brooklyn, N. Y., assignor to himself and John H 
Young, Beverly, Mass. 

88,707. — Steam Generator. — Alfred Guthrie and Carlile 

Mason, Chicago, 111. 

88,708.— Corn Husker.— H. L. Hall, Woodbridgc, Iowa. 
88,709. — Fluid Meter. — A. Heaton (assignor to himself and 

Bradbury & Goodsell), Bridgeport, Conn. 

88,7J0.— Grain Drill.— P. F. Hodges, St. Paul, Minn. 
88,711. — Roller Skate. — Isaac Hodgson, Indianapolis, Ind. 
88,713. — Plastering Trowel. — P. J. Hogan, Cincinnati, 

Ohio. 
88,713. — Lantern. — Thomas Houghton, Philadelphia, Pa. 
88,714. — Steam Enginery for Steam Vessels. — JohnHowe , 

Jr., Boston, Mass. 

88,715. — Material for Paint.— W. H. Hubbard (assignor to> 

himself and John Hill), West Meriden. Conn 

88,716.— Threshing Machine.— S. D. Huffman, New German- 
town, N. J. 
88,717.— Needle Threader.— Alex. Hunter, Buffalo, N. Y. 
88,718. — Combined Clock and Fly Trap. — Chas. Kallmann, 

Newburg, N. Y. 

83,719.— Horse Rake.— C. P. Kelley, Phelps, N. Y. 
88,730. — Carriage Hub. — George Kenney, Nashua, N. H. 
88,721. — Wagon Brake. — August Kessberger, Springfield,Ill 
88,733.— Envelope.— A. A. C Klaucke, Washington, D C, 

and Jefferson Fraser, New York city. 

88,723. — Shovel Plow. — Eli Knepper, Columbus, Ohio. 

88,724.— Grain Cradle.— W. H. Locke, Canton, Pa. 

88,725. — Mode of Finishing and Truing Emery Wheels. 

etc.— Clark Marsh, Bridgeport, Conn., assignor to the New York Belting 
and Packing Co . 

88,728.— Pie Cutter and Crimper. — Henry Matthes, Cam- 
bridge, Mass. 
88,727. — Cotton-bale Tie. — Wm. M. Morris, Washington 

county, Miss. 

88,728. — Metallic Coffin. — George Nearstheimer, Cincinna- 
ti, Ohio. 
88,729.— Pianoforte Frame.— G. W. Neill (assignor to Chick- 

ering and Sons), Boston, Mass. 

88,730. — Breech-loading Firearm. — J. D. S. Newell, Tensas 

Sarish, assignor to himself, N. G. Brice, E. Tomatis, and Thomas Pickle, 
ew Orleans, La. 
88,731. — Suspender. — G. H. Palmer, Lewisham parish, Eng., 

assignor to himself and Samuel Nichols, New Haven, Conn. 

88,732. — Power Press. — W. F. Parker, Meriden, Conn. 
88,733. — Mechanical Adjustment. — R. B. Perkins (assignor 

to Charles Parker), Meriden, Conn. 

88,734. — Mechanical Adjustment. — R. B. Perkins (assignor 

to Charles Parker), Meriden, Conn. 

88,735. — Shoe Jack for Finishing Shoes.— J. E. Plummer, 

Binghamton, N. Y. 

88,736.— Car Coupling.— A. Ray, Granville, Mo. 

88,737. — Combined Knob Latch and Lock. — F. Raymond, 

Woodhaven,N. Y. 

88,738. — Velocipede. — J. B. Read, Tuscaloosa, Ala. 

88,739. — Combined Clothes Dryer and Ironing Table. — 

Wm. Reichenbach (assignor to himself and Henry Nass) , Chicago, 111. 

88,740.— Harrow and Cultivator.— E. S. Rice, Paw Paw, 

Mich. 

88,741. — Apparatus for Desulphurizing and Oxidizing 

Ores.— J. M. Rohrer, Pine Grove, Penn. 

88,742. — Burring Cylinder fok Wool, etc. — C G. Sargent, 
88,743.— Railway Car Wheel.— J. K. Sax and G. W. Kear, 

Kingston, Pa. 

88,744. — Stovepipe Damper. — H. J. Sayers, Salina, Pa. 
88,745. — Fire and Water-proof Cement. — S. R. Scharf, 

Baltimore, assignor to himself, James Spicer, and J. N. Burnham, Balti- 
more county, Md. 

88,740.— Asphaltic Pavement. — Samuel R. Scharf, Balti- 
more, assignor to himself, James Spicer, and James N. Burnham, Balti- 
more connty, Md. 

88,747.— Manufacture of Artificial Stone.— J. J. SchiU 

linger, New York city. 

88,748. — Carriage Wheel.— Caleb S. Stearns, Marlborough, . 

Mass. 

88,749.— Sound-board for Pianofortes. — C. F. T. Ste,\»way , 

New York city. 

88,750.— Velocipede.— C. W. Stickney, Albany, N. Y. 
88,751.— Wood-pulley Bush.— T. B. Stout, Keyport, N. J. 
88,752. — Corset Clasp. — Ferdinand Strauss, New York city. 
88,753. — Machine for Making Wrought Nails. — John Tag- 

gart, Boston, assignor to David Whiton, Boston, and B. F. Wing, West 
Roxbury, Mass. 

88,754.— Horse Hay Fork.— A. G. Thomas, Sandy Spring,Md. 
88,755. — Apple Slicer and Corer. — Nathaniel Thomas.Dix- 

field, Me. 

88,756. — Parlor Game. — Eugene Trump, Cincinnati.Ohio, as- 
signor to himself and Leander Detwiler. 
88,757. — Machine for Sheeting and Pressing Tobacco. — 

William H.Watson, Brooklyn, N.Y. .assignor to A. Sidney Doane, New 
York city. 

88,758.— Cultivator.— H. J. Wattles, Rockford, 111. 
88,759. — Velocipede. — J. W. Weston, New York city. 
88,760.— Bit and Auger. — Cornelius Whitehouse, Bridge- 

town-near-Cannock, England. 
88,761.— Capstan.— C. L. Willis (assignor to himself and G.P 
Goff), Washington, D.C. 

88,762.— Type Case.— B. O. Woods, Boston, Mass. 
88,763.— Sash Pulley.— A. F. Hines, Washington, D. C. 
88,764. — Process and Apparatus for Tanning. — Edward 

Lynch, Georgetown, D. C. 

88,765.— Laying Wooden-block Pavement. — D. L. DeGol- 

yer, Chicago, 111. 

88,766.— Weather Strip.— J. H. Morris, Philadelphia, Pa. 



REISSUES. 



75,110.— Manufacture of Glassware.— Dated March 3,1868; 

reissue 3,357— J. S. Atterbury and T. B. Atterbury, Pittsburgh, Pa. 

78,925— Lard Cooler.— Dated June 16, 1868; reissue 3,358.— 

George Carleton Cassard, Baltimore, Md.,(L. and J. L. Cassard, assignees 
ofG.C. Cassard). 

56,908.— Governor.— Dated August 7, 1866 ; reissue 3,359.— 

John Degnon, Cleveland, Ohio. 

28,941.— Skeleton Skirt.— Dated June 26,1860; reissue 3,360. 

J. B. Loomis, Chelsea, Mass., assignee, by mesne assignments, of S. S 
Sherwood, New York city. 

21,161. — Reducing Wood Fiber to Paper Pulp. — Dated 

August 10,1858 : Antedated August 29, 1856; reissue 3,361— Alberto Pagen- 
stecher, Curtisville, Mass., Assignee of Henry Voclter. 

35,058.— Cooking Stove.— Dated June 17, 1862 ; reissue 3,362. 

D. S.Quimby and D. S. Quimby, Jr., Brooklyn,N. Y., assignees of S. R 
Going. 

38,794. — Machine for Opening and Cleaning Cotton. — 

Dated June 2, 1863 ; reissue 3,363— J. E. Van Winkle, Paterson, N. J. 



DESIGNS. 



3,441. — Guide and Friction Brake for Shuttle Looms. — 

Wm. Atkinson, Philadelphia, Pa. 

3,443.— Basket Rack for Railroad Cars. — W. G. Creamer, 

Brooklyn, N. Y. 

3,443. — Tobacco Box.— Charles Parker, Meriden, Conn. 
3,444. — Trade Mark. — Alfred Ray (assignor to Marshall Field 

and Levi Z. Lei ter), Chicago, 111. 

3,445.— Coffee Mill. — Joseph Sedgebeer, Painesville, Ohio, 
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OF 



MUNN & CO., 
No. 37 Park Bow, New York. 



For a period ot nearly twenty-five years Mukn" & Co. have occupied the 
position of leading Solicitors of American and European Patents, and during 
this extended exp erience of nearly a quarter of a century, they have ex- 
amined not less than fifty thousand alleged new inventions, and have pros- 
ecuted upwards of -thirty thousand applications for patents, and, in addition 
to this, they have made at the Patent Office over twenty thousand Prelimi- 
nary Examinations into the novelty of inventions.with a careful report on the 
same. 

This wide experience has not been confined to any single class of inven- 
tions but has embraced the whole range of classification, such as Steam and 
Air Engines, Sewing Machines, Looms and Spinning Machinery, Textile, 
Manufactures, Agriculture and Agricultural Implements, Builders' Hard- 
ware, Calorifics, Carriages, Chemical Processes, Civil Engineering, Brick 
Making, Compositions, Felting and Hat Making, Fine Arts, Fire-arms, 
Glass Manufacture, Grinding Mills, Harvesters, Household Furniture, Hy- 
draulics and Pneumatics, Illumination, Leather Manufactures, Mechanical 
Engineering, Metallurgy, Metal Working, Navigation, Paper Making, Philo- 
sophical Instruments, Presses, Printing and Stationery, Railroads and Cars, 
Sports, Games, and Toys, Stone Working, Surgical Apparatus, Wearing Ap- 
parel, Wood Working. 

Munn & Co. deem it safe to say that nearly one-third of the whole number 
of applications made for patents during the past fifteen years has passed 
through their Agency. 

CONSULTATIONS AND OPINIONS FREE. 

Those who have made inventions and desire to consult with us are cor- 
dially invited, to do so. We shall be happy to see them in person, at our 
office, or to advise them by letter. In all cases they may expect from us 
an honest opinion. Forsuch consultation, opinion, and advice, we -make no 
charge. A pen-and-ink sketch and a description of the invention should be 
sent. Write plainly, do not use pencil or pale ink. 



If a SPECIAL SEARCH at the Patent Office is required, which embraces 
a personal examination of all patented inventions and a report in writing, a 
fee of $5 is charged. This examination is only advised i n doubtful cases. 

To Apply for a Patent, a model must be furnished, not over a foot 
in any dimension. Send model to Munn & Co., 37 Park Row, New York, 
by express, charges paid, also a description of the improvement, and remit 
$16 to cover first Government fee, revenue and postage stamps. 

The model should be neatly made of any suitable materials, strongly fast- 
ened, without glue, and neatly painted. The name of the inventor should be 
engraved or painted upon it. When the invention consists of an improve- 
ment upon some other machine, afull working model of the whole machine 
will not be necessary. But the model must be sufficiently perfect to show, 
with clearness, the nature and operation of the improvement. 

THE GREAT ADVANTAGES 

OF MUNN & CO.'S AGENCY are that their practice has been 
ten-fold greater than any other Agency in existence, with the additional 
advantage of having the assistance of the best professional skill in 
very department, and a Branch Office at Washington, which watches and 
supervises all their cases as they pass through official examination. If a case 
is rejected for any cause, or objections made to a claim, the reasons are in- 
quired into and communicated to the applicant, with sketches and explana- 
tions of the references ; and should it appear that the reasons given are in- 
sufficient, theclaims are prosecuted immediately and the rejection set as ide 
and usually 

WITHO TJT EXT MA CHAR GE. 

Munn & Co. are determined to place within the reach of those who confide to 
them their business the highest professional skill and experience. 

Caveat§ are desirable if an inventor is not fully prepared to apply for 
Patent. A Caveat affords protection for one year against the issue of a patent 
to another for the same invention. Caveat papers should be carefully 
prepared. 

Reissues.— A patent, when discovered to be defective, may be reissued, 
by the surrender of the original patent and the. filing of amended papers 
This proceeding should be taken with great care. 

Patents can be Extended.— All patents issued prior to 1861, and 
now in force, may be extended for a period of seven years upon the present- 
ation of proper testimony. The extended term of a patent is frequently of 
much greater value than the first term, but an application for an extension, 
to be successful, must be carefully prepared. Munn & Co. have had a large 
experience in obtaining extensions, and are prepared to give reliable advice. 
Interferences between pending applications before the Commissioners are 



managed and testimony taken ; also Assignments, Agreements and Licenses 
prepared. In fact there is no branch of the Patent Business which Munn & Co. 
are not fully prepared t o undertake and manage with fidelity and dispatch 

Designs, Trade Marks, and Compositions can be patented for 
a term of years ; also new medicines or medical compounds, and useful mix- 
tures of all kinds. 

When the invention consists ot a medicine or compound, or a new article 
of manufacture, or anew composition, samples of the article must be fur- 
nished, neatly put up. Also, send us a full statement of the ingredients, pro- 
portions, mode of preparation, uses, and merits. 



EUROPEAN PATENTS. 

American inventors should bear in mind that, as a general rule, 
any invention that is valuable to the patentee in this country is 
worth equally as much in England and some other foreign countries. Five 
Patents— American, English, French, Belgian and Prussian— will secure an 
inventor exclusive monoply to his discovery among one hundred and 
thirty millions of the most intelligent people in the world. The facilties 
of business and steam communication are such that patents can be obtained 
abroad by our citizens almost as easily as at home. Munn & Co. have pre- 
pared and taken a larger number of European patents than any other 
American Agency. They have Agents of great experience in London, Paris, 
Berlin, and other cities. 

For instructions concerning Foreign Patents, Reissues, Interferences, 
Hints on Selling Patents, Rules and Proceedings at the Patent Office, the Pat- 
ent Laws, etc., see our Instruction Book. Sent free by mail on application. 
Thosewho receivemore than one copy thereof will oblige by presenting; 
it to their friends. 

Address all communications to 

MUNN & CO., 

No. 37ParkRow, New York City. 

Office in Washington, corner of V and7thstreets. 



Schedule of Patent Office Fees : 

On each Caveat $10 

On filing each application for a Patent, (seventeen years) $15 

On issuing eachoriginalPatent $2C 

On appeal to Commissi on er of Pat ents $20 

On application for Reissue $30 

On application for Extension of Patent $50 

On granting the extension $50 

On filing a Disclaimer $10 

On an application for Design (three and a half years) $10 

On an application for Design (seven years) $15 

On an application for Design (fourteen years) $30 

In addition to which there are some small revenue stamp taxes. Residents 
of Canada and Nova Scotia pay $500 on application. 



Receipts.— When money is paid at the office for 
subscriptions, a receipt for it will be given; but when 
subscribers remit their money by mail, they may con- 
sider the arrival of the first paper a bona-Jlde acknowl- 
edgment of their funds. 

City Subscribers. — The Scientific Ameri- 
can will be delivered in every part of the city at $3 - 50 
a year. Single copies for sale at all the News Stands in 
this city, Brooklyn, Jersey City, and Williamsburg, and 
by most of the News Dealers in the United States. 
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the value of the Scientific American as an advertising 
medium cannot be over- estimated. Its circulation is ten 
times greater than that of any similar journal now pub- 
lished. It goes into all the States and Territories, and is 
read in all the principal libraries and reading-rooms of 
the world. We invite the attention of those who wish to 
make their business known to the annexed rates. A busi- 
ness man wants something more than to see his advertise- 
ment in a printed newspaper. He wants circulation. If 
it is worth 25 cents per line to advertise in a paper of three 
thousand circulation, it is worth $2'50 per line to advertise 
in one of thirty thousand. 

RATES OF ADVERTISING. 

Back Page $1-00 a line. 

Inside Page 75 cents a line. 

Engravings may head advertisements at the same rate ver 
line, by measurement, as the letter-press. 



VAN NOSTRAND'S 

Eclectic Eflpeerii Magazine. 

Selected from the Home and Foreign 
ENGINEERING SERIALS. 

CONDUCTED BY 

ALEXANDER L. HOLLEY, 

Engineer Bessemer Steel Works. 

No. 4 For April, Now Ready. 

CONTENTS: 

French Naval Engines— Improved Railway Running 
Gear— Steamship Performance: The Konig Wilhelm— 
New English Locomotives— Steel Kails : Standard Pat- 
terns Illustrated— Reeves' New Rail-Joint Fastening- 
English Ordnance Experiments— Papers on Constn-.ction, 
No. 1— Improved Working- of Stone Quarries—Beating 
and Ventilation— The Hoosac Tunnel—Mining— The Pig- 
iron Manufacture — Flying Machines — Improved Gas- 
Heating Furnace— Wire-Rope Transport System— Butt- 
jointed Boilers — Underground Railways— Iron-Arched 
Bridges— The Suez Canal— Engineering in Spain— River 
Floods— Coast Defences— Durability of Steel Rails— His- 
tory of Decarburizing Iron, No. 2— The Drying of Paint- 
Economical Railways— Direct-Acting Pile Driver— Mod- 
ern Engineering— Iron and Steel Notes— Ordnance and 
Naval Notes— Railway Notes— New Books— Miscellaneous 
Paragraphs. 

Published monthly at $5 per annum ; single numbers at 
50 cents. 



D. VAN NOSTRAND, Publisher, 

192 Broadway, New York. 
ES?" Copies of our new Catalogue of American and 
Foreign Scientific Books, 56 pp. 8vo., sent to any address 
on receipt of six cents in postage stamps. 

Positive Steam Pump. 



Gallons per Minute. Feeds Boilers of Price. 

3 2 to 8 H. P. |60 00 

10 5 to SO " 85 00 

20 15 to 75 " 120 00 

40 40 to 150 " 140 00 
Send for Circular to J. W. COLE, 205 Broadway, N. T. 
17 tf 



No. 
1 
2 
3 
4 



Economy, Speed,Safety. 

TS. DAVIS' "Patent Balance Piston Valve. 
• One 10-in. by 30-in. Cylinder Stationary Engine. 
One 12- in. bv80-in. " " " 

"With Automatic Cut-olf, regulated by tlie Governor. 
Economical, Simple, and Cheap For sale by 
17 tf D. P. DAVIS, 26^ Broadway, New \ork. 



THE GREATEST DOMESTIC INVEN- 
tion is tlio " WOLVERINE CLOTHES BOILER," 
patented P 'c. 186H ; doing the washing without rubbing, 
pounding, or wear and tear of clothes; cheap, simple, 
durable, and perfect; territory for sale; rare chance; 
circulars free. Address GEANGT "i! & BKO., 

1* Detroit or Memp is, Michigan, 



WATCHES.?* 

Gents', with fine Movement, $10 & $12, 



Genuine Imp'd Oro- 
_ "de Gold Ladies' and 
, $10 & $12. Ladies'and Gents', 
full jeweled pat. levers, hunting cases, $15. Fac Simile 
Waltham, chronometer bal., double cases, $20. Fac Simile 
Elgin.chronometer expansion bal. ,325. Stem winders, fine 
movements, heavy double cases, $20 and $25. Watches 
made by us are genuine improved Oroide Gold Hunting 
Cases, Warrantee! for time, for style, durability, and finish. 
Equal to Gold, costing $200. Chains of every style irom 
$2 to $8. Clubs ordering G watches at once can have an 
extra watch and chain free. Factory in Switzerland. Only 
OROIDE WATCH CO., 93 Washington st., Boston. 



PATENT SUPERHEATING 



BOILER. 



TESTIMONIALS FROM THOSE USING. 

Hudson County Alms-house, Hudson County, N. J., ) 
Fell. 27, 1869. S 

Mk. Leslie— Dear Sir : The Boiler vou furnished us at 
the Hudson County Alms-house. N. J., is satisfactory to 
us in every respect, and we wi-llrngly bear testimony to 
its good qualities. Before purchasing your Patent Boiler, 
we nad two horizontal tubular boilers, with 3-inch tubes; 
these boilers were set in brick, and were the best boilers 
in the market when they were purchased. Your Boiler 
excels them in every respect, and saves 50 percent in 
fuel. Yours respectfully, 

JOHN STURGE§,H. D. VAN NOSTRAND, JAS. LYNCH, 
JOHN BRINKERHOFF, JACOB J. NEWKIRK. 

Office of Frederick Link & Bro., Provision Dealers, ) 
corner of Hudson and Christopher sts.,New York, > 
March 20, 1869. ) 
Mr. Leslie :— Dear Sir: We are very much pleased 
with the 30-horse power Patent Boiler recently made by 
you for us; it does not consume as much coal, though 
having far more work, as did a 10-horse power boiler for- 
merly used by us, and we are satisfied that we are doing 
the the same work with it as is put upon other boilers of 
likestcam-power, at a saving of 40 to 50 per cent in the 
amount of coal used. It will pay for itself in this way 
soon. We shall be glad to show it in operation to any 
one interested. Yours truly, 

F. LINK & BROTHER. 



Paterson, N. J., > 
March 25, 1869. J 

Mb. H. Leslie— Sir: Your Patent Boiler, 40-horse 
power, Ipurchased of you far exceeds my expectations ; 
it gives all the steam required for a 40-horse engine, and 
does not consume but one-half the fuel of a 15-liorse pow- 
erboiler I formerly used. I believe it to be the lbest, 
safest, and most economical in use to-day. Yours truly, 

D. McGROGAN. 

New York, March 26, 1869. 
Mr. H. Leslie— Sir : I am very much pleased with the 
Leslie Patent Boiler I purchased from you, for the steam 
tug Stevens. It far exceeds my expectations. The boiler 
I had previous to purchasing your Patent Boiler, was one 
similar to those in use on most of the river steamers, and 
said to be a good boiler ; it consumed 15 tuns of coal per 
week. Now.your Boiler is giving all the steam required, 
using only 7 tuns of coal per week; so you see I will save, 
easy, 416 tuns of coal yearly. I would say to all those 
who are in want of Boilers, that the Leslie Patent Boiler 
I believe to be the best boiler now in use, both for econ- 
omy and safety. Yours, etc., R. E. ALLEN. 



Address the Inventor, Jersey City Postofflce. 



A WATCH FREE— Given Gratis to every 
live man who will act as agent in a new, light, and 
honorable business paying $30 a clay. No gift enterprise. 
No humbug. No money wanted in advance. Address 
17 4 R. MONROE KENNEDY & CO., Pittsburgh, Pa. 



Physicians! give your patients Sweet Quinine 

Pat. Water -pro of Paper 
roofing, Siding, Ceiling, 
Carpeting, WaterPipes, 

etc. C. J. Fi^Y, Camden, New Jersey. 



Velocipedes. 

Patented February 11, 1862. 

PATENTED NOV. 20, 1866. 

Patented March 16, 1869. 

THE SUBSCRIBER, having opened the 
large Warerooms, No. 634 Broadway, in connection 
with his immense carriage Warerooms, 6S8 Broadway, 
having several manufactories of his own, and daily re- 
ceiving consignments from the most prominent Veloci- 
pede Manufacturers in the United States, is prepared to 
illl Orders with dispatch. Prices from $50 to $150. A 
liberal discount to purchasers of six or more. 

NOTICE. 

All persons are hereby cautioned against Buying, Sell- 
ing, or Using any Velocipedes, containing two wheels.so 
that the feet give motion to the front wlieel, unless the 
same is properly stamped, Patented November 20, 1866, 
by authorized parties. Persons Making, Using, Selling, 
Buying, or Importing from Paris, or elsewhere, Veloci- 
pedes in violation of my rights under the aforesaid Let- 
ters Patent, render themselves liable to prosecution and 
the payment of damages. Manufacturers are PARTICU- 
LARLY CAUTIONED against procuring Licenses to 
make such two-wheeled Velocipedes, from any parties 
who may claim to grant them, unless such claimants pos- 
sess my authority. Information of infringements so- 
licited CALVIN WITTY, Broadway, New York, 



PATENT RIGHTS SOLD ON COMMIS- 
SION, and Valuable Inventions introduced by the 
most experienced Patent Salesmen in the Union. Can 
refer to over one hundred inventors for whom we have 
acted. E. E. ROBERTS & CO., 

1* Consulting Engineers, 15 Wallst.,New York. 



DESIRABLE MANUFACTURING PROP'TY 

AT A UCTION. 

THE Entire Property and Business of the 
CLIFTON MILL CO., at Winsted,Conn.,will be sold 
at Auction, without reserve, and without postponement, 
on Wednesday, May 5th, 1869. This property consists of 

LOT I. 

A bolt shop, capable of turning out $150,000 worth of 
Carriage Bolts per annum. New buildings, new54-inch 
Davton wheel, 5 heading machines, 6 rounding presses, 
10 furnace s,2 shears, 6 nut presses,! hot nutpress,l washer 
press, 2 lathes, hand planer, new Sturdevant blower, and 
all other necessary machinery— all in complete running 
order. Water-power rates at 50-Horse in the dry est season. 

This Lot will include a Grist Mill with 3 runs of Stones 
(overshot wheel), Bolts, Elevators, etc., now rented at 
$50 per month, and doing a large custom business. 

LOT II. 

The manufactory of the well-known W. G. Coe, Screw 
Wrenches, a fine Brick and Stone Shop, with new Leffel 
Wheel, and Machinery complete for the business. This 
Shop is now running profitably, and turning out 200 
Wrenches per day, with capacity and demand for a large 
increase. Water-power never below 30-Horse. 

LOT III. 

Four Houses adjacent to the Bolt Works, containing 6 
Tenements. 

The above property is situated in the heart of a pros 
perous village of 1,500 population. The NaugatuckRail 
road Depot is within 40 rods of one Shop, and less than 
half a mile from the other. The route of the new Con- 
necticut Western Railroad, now building, lies within 10 
rods of both Shops. The Water-power isunrivaled,being 
supplied from a Reservoirof 600 acres— the value of the 
property being never diminished by either drought or 
liood. Other outlying property will be sold at the same 
sale. Sale positive. To commence at 10 o'clock, A. M., 
on Wednesday, May 5, and to continue until all is sold. 

For further particulars address 

T. M. CLARKE, Agent, 

1* Winsted, Conn. 

ATHE CHUCKS of all kinds, with new 
Improvements. A. F. CUSHMAN, Hartford, Conn. 
17 6* 



FOR SALE CHEAP.— 
Jute and Tow Machinery. One half circular Card, 
Two Slivers, 3 by 4 feet, No. 8 or 9 Clothing, in good or- 
der. One Jute Picker, Iron Frame, Scotch build, in good 
order. Two Rotary Drawing Frames, built by Watson & 
Nussey, at Paterson, N. J., quite new. Inquire of 
1* NEWTON ADAMS, Lansingljurgh, N. Y. 



TO THE WORKING CLASS :— I am now prepared to 
furnish all classes with constant employment at their 
homes, the whole of the time, or for the spare moments. 
Business new, light, and profitable. Fifty cents to $5 per 
evening, is easily earned Dy persons of either sex, and the 
boys and girls earn nearly as much as men. Great induce- 
ments are offered thosewho will devote their whole time 
to the business ; and, that e very person who sees this no- 
tice may send me their address and test the business for 
themselves, I make the following unparalleled offer: To 
all who are not well satisfied with the business, I will 
send $1 to pay for the trouble of writing me. Full partic- 
ulars, directions, etc., sent free. Sample sent by mail for 
10c. Address E. C. ALLEN, Augusta, Me. 

17 8 



LUMBERMEN TAKE NOTICE.— Can fur 
nish Circular Saw Mills with Steel Mandrels on Short 
Notice, and Warranted to give Entire Satisfaction. Ad- 
dress GEO. E. STAUFFER & CO., 
17 tf Tannersville, Monroe Co., Pa. 



CA UTION. 



SAW MILL AND FARM FOR SALE.— 
Farm, about 115 acres, House and Out-buildings. 
Mill Building 60x20, three stories, 40-Horse Power Laffel 
Wheel, Barber's Circular Saw Mill, with Emerson's pat. 
4S-in. Circular Saw, and other Saws, Lath Machinery, and 
Belting Tools. The Stone Dam and Mill Building were re- 
builtone year ago. Very Substantial. Wheel and Ma- 
chinery put in New. Well calculated for light wood- 
working, variety wood turning, etc., in connection with 
saw mill. Will be sold Cheap, on Easy Terms. Address 
1* H. E. HOLLAND, Galway, Saratoga Co., N. Y. 



I 

NOTICE Is hereby given, that all persons 
making, using, or ven ding, without authority from 
ithe undersigned, the PATENT SOLID MATCHING 
BITT for Tongueing and Grooving lumber, are infring- 
. ing on the patent granted him as assignee of D. C. Devall, 
I of which patent he is sol e proprietor. 

JOHN B. SCHENCK, 
! Schenck Machine Works, Matteawan, N. Y. ■ 

March 23d, 1869. 



pOMBINED VARIETY MOLDING AND 

V^ Planing Machinery— A most Complete and Perfect 
Set of Instruments.consisting of the Variety Molding Ma- 
chine, the Elliptical, Universal, and Double Serpentine 
Molding Machines, and Grosvenor's Adjustable Circular 
SawBenches. Also, all kinds of Woodworking Machiner v. 
Address,for information & Machines, J. P. GROSVENOR, 
85 Liberty St., New York. Send for descriptive circular. 



OFFICE BUFFALO CITY WATER WORKS, 
No. 20 West Swan st, 
Buffalo, April 6, 1869. 

NOTICE TO WATER ENGINEERS.— 
The City of Buffalo will pay premiums of $2000, 
$1000, and $500, for plans and specifications for certain 
improvements in the Water Works supplying said 
city. 
flST" Particulars in relation to the improvements re- 

auired will be furnished Engineers by mail, by ad- 
re ssing 

A. R, KETCHAM, 
17 2 Superintendent, 



STEAM AND WATER GAGES, STEAM 
Whistles, Gage Cocks, and Engineers' Supplies. 
16 tf JOHN ASHCROFT. 50 John St., New York. 



SALESMEN wanted by a Manufacturing Co., 
to travel and sell by sample a new line of goods. Sit- 
uations permanent ; wages good. H. H. Richards & Co., 
413 Chestnut st., Philadelphia, Pa. 16 4 



PARTIES that manufacture a good, small, cheap Oil 
Can, suitable for Sewing Machines, are requested to send 
their wholesale price list to the manufacturers of the 
best low-priced sewing machine in America. Address J, 
W. Abbott & Co., St. Catharines, Province of Ont.,Canada. 
16 8 



TTTOOD WORTH PLANERS a SPECIALTY 



Mass. Warerooms, 42 Cortlandt street, New York. 
16 tf WITHERBY, RUGG & RICHARDSON. 



WANTED— AGENTS.— "Wonder of the 
World ;" is warranted to cure Rheumatism and 
Neuralgia. Sold on the package system. Not to be paid 
for until tested. I pay $60 per month and commission to 
distribute packages. J. C. TILTON, Pittsburgh, Pa. 
16 4 



ASHCROFT' S LOW- WATER DETECTOR 
will insure your Boiler against explosion. JOHN 
ASHCROFT, 50 John st., New York. 16 tf 

WROUGHT-Iron Pipe for Steam, Gas, and 
Water; Brass Globe Valves and Stop Cocks, Iron 
Fittings, etc. JOHN ASHCROFT, 50 John St., N. Y. 
16 tf 

WANTED— AGENTS— To sell the AMER- 
ICAN KNITTING MACHINE. Price $25. The 
simplest, cheapest, and best Knitting Machine ever in- 
vented. Willknit 20,000 stitchesper minute. Liberal in- 
ducements to Agents. Address AMERICAN KNITTING 
MACHINE CO., Boston, Mass., or St. Louis, Mo. 16 12 



THE INVENTOR'S AND MECHANIC'S 
GUIDE.— A new book upon Mechanics, Patents, and 
New Inventions. Containing the U. S. Patent Laws, 
Rules and Directions for doing business at the Patent 
Office; 112 diagrams of the best mechanical movements, 
with descriptions; the Condensing Steam Engine, with 
engraving and description; How to Invent ; How to Ob- 
tain Patents; Hints upon the Value of Patents; How to 
sell Patents; Forms for Assignments ; Information upon 
the Rights of Inventors, Assignees and Joint Owners; 
Instructions as to Interferences, Reissues, Extensions, 
Caveats, together with a great variety of useful informa- 
tion in regard to patents, new inventions, and scientific 
subjects, with scientific tables, and many illustrations. 
in8 pages. This is a most valuable, work. Price only 25 
Tents. Address MUNN & CO., 37 Park Row, N. Y. 
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STOCKS, DIBS, AND SCREW PLATES, 
Horton's and other Chucks. JOHN ASHCROFT, 50 
John St., New York. 16 tf 



AGENTS WANTED for the only steel en- 
graving of GEN. GRANT and his family, published 
With tneirapproval. Size 15x19. Address 
15 i GOODSPEED & CO.,87Park Row, New York. 



AMERICAN TURBINE WATER WHEEL. 
Stout, Mills & Temple's Patents. 
This celebrated iron-cased wheel is more durable a_td 
economical than any other, and is warranted to give 
satisfaction in every case, or money refunded. For il- 
ustrated circular address 

FULTON MANUFACTURING CO., 
15 2ti Fulton, N. T. 



HAYES' patent METALLIC 

SKYLIGHTS, VENTILATORS, 

Conservatory Roofs and Hotbed Frames 

Are the best in use. MIGHTS FOIi SALE. Send for cir- 
cular 527 W. 22d St., New York. 
15 6* 



PATENTEES' NOTICE.— 
All First-class Hinge Finger-bar Mowing Machines, 
such as the Wood, Buckeve.Clipper, Cayuga Chief, Cham- 

I)ion, Excelsior, Hubbard.Momtor.McCorimck.find other 
ike ones .infringe upon the R_i- sued Pat. No. 3,128,granted 
Wm. Gage & Andrew Whiteley, Sept. 22, 1863. All persons 
hereafter purchasing any such mactiine,except f roi n a per- 
son legally licensed, will be enjoined from using it. A li- 
cense to sell all machines nowmanufactured.can be obtain- 
ed of said Whiteley, at Washington, D. C, on complying 
with all his terms.within twenty days from this 1st day of 
April, 1869. ANDREW WHITELEY. 

Iti 2* 



H 



14 4 



ILLSIDE SEMINARY. — A FAMILY 

SCHOOL for Boys. Norwalk, Conn. 

DR. J. C. FITCH, Principal. 



BOILER FELTING SAVES TWENTY- 
flve per cent of Fuel. JOHN ASHCROFT, 

16 tf 50 John St., New York. 



P O WEB L O OMS. ^Vrorea 

Spoolinff,Winding,Beaming,Dyeing,and Sizing Machines 
Self-Actmg, Wool-Scouring Machines, Hydra Extractors 
Also, Shafting, Pulleys, and Seii-Omng Adjusable Hang 
ers, manui'd by THOS.WOOD, 2106 Wood st„ Philad'a.Pa 
15 13* tf 



WOODBURY'S PATENT 

Planing and Matching 

and Molding Machines.Gray & Wood's Planers,Self-oiling 
Saw Arbors, and other wood working machinery. 

S. A. WOODS, < 85 Liberty street, N. Y.; 

Send for Circulars. (67 Sudbury street, Boston. 

10 9* 



HULL'S PATENT 

HEDGE TRIMMER AND CORN CUTTER 

COMBINED. 
Those wishing to Purchase Teritorial or Shop Rights, or 
Machines, may do so by addressing 
16 26 HULL & MOIUSON, Connersville, Ind. 



FOR SALE— 
AT A VERY LOW PRICE, 

The entire Outfit of a first-class Machine Shop, consist- 
ing of Shafting, Belting, Lathes, Planers, Milling and 
Screw Machines. Also, Blacksmiths' Forges and Tools, 
Saws and Fixtures of Pattern Room. Capacity of Shop 
from 20 to 25 men. The above machimry and tools 
have been in use but a short time,and are of the best and 
most improved make. Apply to the DE FOREST MAN- 
UFACTURING CO., Birmingham, Conn. 

April 3. 18ti9. 16 2 



LABORATORY of Industrial Chemistry. Ad- 
vices and Consultations on Chemistry Applied to 
Arts and Manufactures, Metallurgy.etc. Informations on 
Chemical Fabrications, with Plans and Drawings of Appa- 
ratus. Analyses and Commercial Assays ©f every kind. 
Address Prof. H. Dussauce, Chemist, New Lebanon, N. Y. 
16 2* 



Soluble Glass, 

SILICATE OF SODA, AND POTASH, 
Fire and Water-proof,for Cementing and Painting. Man- 
ufactured by 

L. k J. W. FEUCHTWANGER, 
Chemists and Drug Importers, No.55 Cedar st.,New York. 
16 4 



/CORUNDUM WHEELS FOR GRINDING 

\_y Chilled Iron Rolls, Calenders, and Hardened Steel 
Surfaces, made and for sale by PUSEY, JONES & CO., 
Manufacturers of Paper Machinery, Wilmington, Del. 

EMERY Harvester Sharpeners and Scythe Rifles, made 
by E. L. Bushnell, Poughkeepsie.N.Y. Send for circular. 
16 10* 



THE DOLLAR SUN. 

CHARLES A. DANA'S PAPER. 

The cheapest, neatest, and most readable of New York 
journals. Everybody likes it. Three editions. Daily, 
Semi-Weekly, and W_EK_,_,at $6, $2, and $1 a year. 
Full reports of markets, agriculture, Farmers' and Fruit 
Growers' Clubs, and a complete story in every Weekly 
and Semi-Weekly number. A valuable present to every 
subscriber. Send for specimen, with premium list. 

16 4 I. W. ENGLAND, Publisher Sun, New \ork. 



1QQO SCHENCK MACHINE i Q£Q 

XOO^» WORKS, Matteawan, N. Y. lOO _/« 




The Improved "Sehenek" Woodworth Planer, with 
Patented Improvements. Circular and Vertical Re-Saw- 
ing Machines, with feed quickly changed to Self-center- 
ing:. Also, Siding Saws, with the same feed, and new ad- 
justing arrangements. Patent applied for. Send for cir- 
culars. JOHN B. SCHENCK & SON. 

16 4 



Sheet and Roll Brass, 

BRASS AND COPPER WIRE, 
German Silver, etc., 

Manufactured by the 
THOMAS MANUFACTURING CO., 

Thomaston, Conn. 
U^-Special attention to particular sizes and widths for 
Type Fou nders, M achinists, etc. 122* 

AGENTS wanted in every town to canvass 
for one of the best MAGAZINES. The largest cash 
commission given. Address S. R. Wells, Box 730, N. Y. 
14 4 

d£ K f\ f\ A A Year can b e made hy live agents, 
^rJvVv' selling mv new and valuable invention. 
Address J. AHEARN, 63 Second St., Baltimore, Md. 
14 4 



dt-j A A Day to agents selling Silvers Patent 
C^ 1_\J Elastic Brooms. Horace Greelev says : " I pre- 
dict its Success." CLEGG & CO., 38 Cortlandt St., N. Y. 
14 4 



I EMPLOYMENT — "Pleasant and Profit 
liable." Send stamp for answer to 
14 4 S. E. WELLS, No. 389 Broadway. New York. 



PORTABLE STEAM ENGINES, COMBIN- 
ing the maximum of efficiency, durability and econ- 
omy, with the minimum of weight and price. They are 
widely and favorably known, more than 600 being in use. 
All warranted satisfactory or no sale. Descriptive circu- 
lars sent on application. Address 
1 tf J.C.HOADLEY & CO. Lawrence, Mass 



SauWs Patent 

F MOTIONLESS LOCOMOTIVE VALVES, 
easily applied ; require no changes. 
12 tf M. _ T. SATJLT COMPANY, New Haven, Conn. 



BENT, GOODNOW & CO., 
Boston, Mass., Agents for the sale ot Patents. FOR 
SALE— A variety of very valuable "Rights." Send stamp 
for THE PATENT STAR, 

Containing descriptions of e'a'ch. 12 tf 



Bridesburg Manf'g Co., 

OFFICE No. 05 NORTH FRONT STREET, 
PHILADELPHIA, PA., 
Manufacture allkinds of Cotton and Woolen Machinery 
including their new 

SELF-ACTING MULES AND LOOMS, 
Of the most approved style. Plans diawn and estimates 
furnished for factories of any size. Shafting and mill 
gearing made to order. 1 tf 



WROUGHT IRON 

Beams and Girders. 

THE Union Iron Mills, Pittsburgh, Pa. The 
attention of Engineers and Architects is called to 
our improved Wrought-iron Beams and Girders (patent- 
ed), in which the compound welds between the stem and 
flanges, which have proved so objectionable in the old 
mode of manufacturing, are entirely avoided, we are 
prepared to furnish all sizes at terms as favorable as can 
be obtained elsewhere. For descriptive lithograph ad- 
dress the Union Iron Mills, Pittsburgh, Pa. 8 tf 



RICHARDSON, MERIAM & CO., 
Manufacturers of the latest improved Patent Dan 
iels' and Woodworth Planing Machines, Matching, Sash 
and molding, Tenoning, Mortising, Boring, Shaping Ver- 
tical and Circular Re-sawing Machines, Saw Mills, Saw 
Arbors, Scroll SawSjRailway, Cut-off, and Rip-saw Ma- 
chines, Spoke and Wood Turning Lathes, and various 
other kinds of Wood-working Machinery. Catalogues 
and price lists sent on application. Manufactory, Wor- 
cester. Mass. Warehouse, 107 Liberty st.,New York. 9 tf 
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THE BEST and CHEAPEST in MARKET 
The bolt revolves, is discharged without being run 
back, and a perfect clean cut is made with one passage. 
Complete Machines or Cutter Heads.which can be readily 
attached to other Machines, or the ordinary Lathe, con- 
stantly on hand. Taps furnished, and Price List, with 
references to first-class Machine Shops, on application. 
Address HOWARD IRON WORKS, Buffalo,N.Y. 

8 13 
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OBERT McCALVEY, Manufacturer of 

HOISTING MACHINES AND DUMB WAITERS. 
7 13 602 Cherry St., Philadelphia, Pa. 



BUERK'S WATCHMAN'S TIME DE- 
TECTOR. — Important for all large Corporations 
and Manufacturing concerns — capable of controlling 
with the utmost accuracy the motion of a watchman or 

Eatrolman, as the same reaches different stations of his 
eat. Send for a. Circular. J. E. BUERK, 

P. O. Box 1,057, Boston, Mass. 
N.B.— This detector is covered by two U. S. patents. 
Parties using or selling these instruments without autho- 
rity from me will be dealt with according to law. 14 tf 



Leather Belting, 



Card Clothing, & Hose Factory. 
1 22* 



J.H.Haskell,Baltimore. 



Bower Hammers. 

HOTCHKISS' PAT. Air Spring Hammers ; 
W. H. WATER'S PAT. Drop Hammers. 

These SUPERIOR TOOLS made by 
CHARLES MERRILL & SONS, 536 Grand St., New York. 
3 tt 



THE NOVELTY IRON WORKS— 
Ft. E. 12th St., and 77 and 83 Liberty St., New York, 
Manufacture the most approved Turbine Wheel and 
Water Meter now made. 7 tl 



Manufacturers 'Agency 

FOR the Introducing and Soliciting Orders 
of the Trade, of Patents, Patent Rights, and Patent- 
ed Articles, in the New England States. Parties wishing 
active and reliable agents may address 
14 4 C. A. GRIFFIN, 78 Trumbull St., Hartford, Conn. 



WOOD WORKING MACHINES, 

Smith's Improved Woodworth Planer & Matcher, Sash 
and Door, Molding, Mortising, and Tenoning Machines, 
Scroll Saws, Saw Mills, etc., at reduced prices. Address 
CHARLES H. SMITH, 135 North 3d St., Philadelphia, Pa. 

14 13 



PARKER'S POWER PRESSES. 




rPHESE PRESSES are what are universally 

_1_ known as the'Towler Press," improvedj and are 
without a rival as regards strength and durability, com- 
bined with delicacy of adjustment of the Punch. We 
have just received 

A GOLD MEDAL 

From the New Hampshire Art and Mechanics' Associ- 
ation, it being the First Premium awarded on Presses, 
and was given us over 

STILES' POWER PRESS. 

IW Notice is hereby given that all Presses having an 
Eccentric Disk on the Crank Shaft, are direct infringe- 
ments of our Patent, April 13, 1858, reissued Feb . 9th, 1869, 
and all parties are hereby cautioned against buying or 
using said Presses without our permission. 

PARKER BROTHERS, 

West Meriden, Conn. 11 26* 



NOTICE IS HEREBY GIVEN, that all per- 
sons purchasing ourPresses will be protected against 
all suits that may be brought by Paekek BROS.under the 
patent of John A. Bailey, for rolling taper blanks ; said 
patent having been bought up and reissued since we 
commenced suit against them.in the vain hope of defeat- 
ing our rights. Trial will he had in April, when, our 
Counsel assures us, our patent will be triumphantly sus- 
tained. Meantime all parties are herebycautioned against 
purchasing or using the Parker Press, having an eccen- 
tric disk on the crankshaft for the purpose of adjusting 
the punch. Our Presses have been exhibited at, and re- 
ceived the highest Prizes from, all the FIRST-CLASS 
FAIRS in the country during the last five years. 

Middletown, Conn. N. C. STILES. 

15 tf 



LATHE CHUCKS— HORTON'S PATENT 
—from 4 to 36 inches. Also for car wheels. Address 
E. HORTON _ SON, Windsor Locks, Conn. 
17 tl 



IRON PLANERS, SHAPERS, LATHES, 
SCREW MACHINES, etc., Manufactured by TWISS, 
PRATT _ HAYES, New Haven, Ct., Send for circulars. 
9 13* 



Ornamen'l Iron Works. 

r^AST, WROUGHT IRON, AND WIRE 

V J RAILINGS, 

Fountains, Vases, Verandas, Settees, 

Chairs, Iron Stairs, Spiral and Straight 
WIRE WORK.. 

New and Improved Styles of STABLE FIXTURES. 

■ROBERT WOOD _ CO., 
10 13* 1136 Ridge Avenue, Philadelphia. 

$3000 SALARY. Address U.S.Piano Co N.Y 

10 52 



STEAM & 



K=JipSilf!l 




mM 




„».. 







asaaa£; ,aj^ sa55==555 



SEHKi^^p 



13 13 



MODELS, PATTERNS, EXPERIMENTAL, 
and other machinery, Models for the Patent Office, 
built to order by HOLSKE MACHINE CO., Nos. 538, 530, 
and 532 Water St., near Jefferson. Refer to Scientific 
American office. 14 tf 



FOR STEAM ENGINES, BOILERS, SAW 
Mills. Cotton Gins, address the ALBERTSON AND 
DOUGLASS MACHINE CO., New London, Conn. 14 tf 



PAGE'S GREAT WATER FLAME COAL, 
Patented Lime Kiln will burn No. 1 finishing lime 
with any coal or wood, mixed or separate, in same kiln. 
Rights for sale by CD. PAGE, Rochester, N.Y. 



CAMDEN 

Tool and Tube Works, 

Camden, N. J. Manufacturers of Wrought Iron Tube, 
Brass Work and Fittings, and all the most improved 
TOOLS for Screwing, Cutting, and Fitting Pipe. Screw- 
ing Machines for Pipe, of five different sizes. Pipe Tongs, 
Common and Adjustable ; Pipe Cutters, Pipe Vises, Taps, 
Reamers,Drills,Screwing Stocks.and Solid Dies. Peace's 
Patent Screwing Stocks, with dies. No.l Screws y., y., 
H, ,¥Pipe. Price complete, $10. No. 2 Screws, 1, lv,l>< 
S Pipe, $20. No. 3 both screws and cuts off, 2>£,3, 3>J,4,§65. 



OLMSTEAD'S IMPROVED OILER, 

Always Right Side Up. 

WARRANTED the most du- 
rable Oiler made. The spring 
cannot be "set" bv use, or the Oiler in- 
jured by falling. These Oilers are made 
of heavy Tin, Brass, and Copper, and 
are sold by the Trade everywhere. Ad- 
dress the Sole Manufacturer, 

J. H. WHITE, 
157 and 159 Chestnut st., Newark, N. J., 
Manufacturer of Sheet and Cast Met- 
al Small Wares, Stationers'and Trunk 
Makers' Hardware, etc., etc. Dies and 
Tools, Fancy Hardware, etc., made to 
order. 13 8 

SHINGLE AND HEADING MACHINE— 
Law's Patent. The simplest and best in use. Shingle 
Heading and Stave Jointers, Stave Cutters, Equalizers 
Heading Turners, Planers, etc. Address 
16 tf TREVOR _ CO., Lockport, N.Y. 

PAPER BAG Machines For Sale. Address 
4 26* B. S. BINNEY, 64 Kilby St., Boston. 




9Q9A1 TOWNS— 23261 Agents Wanted. 

Zi<j£\)L HAND SLITTING SAW— one man rip 3-in. 
pine, iK-inch board per minute—600 feet per hour. Foot 
jig attachment— cut . i-inch bracket. WM. H. HOAG, 
6 12* Manufacturer, 214 Pearl St., N. Y., Box 4245. 
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INCINNATI BRASS WORKS.— 



J Engine Builders' and Steam Fitters' Brass Gooat, 
'20 26* 




16 tt 



Union Vise 

CO., of Boston, Mass. 
Pipe & Heavy, warranted, 
Woodworkers and Cover- 
ed Screw,50 sizes and styles 
constantly on hand. Mill- 
ing Machines, weighing'2,- 
300, 1,600, 1,050, 1,000 and 900 
lbs. 

G.H.NOTT, President. 

A.H.BRAINARD.Sup't. 



CATALOGUES SENT FREE. 

MA THEM A TICAL INSTRUMENTS, 112 pages. 
OPTICAL INSTRUMENTS. 72 pages. 
MAGIC LANTERNSand STEREO ('TIC ON S, lOOpp . 
PHILOSOPHICAL INSTRUMENTS, 84 pages. 
JAMES W. QUEEN & CO., 
12tt 324 Chestnut St., Philadelphia, Pa. 
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WW. TUPPER & CO.'S PAT. GRATES 
• Make More Steam, with Less Fuel, do not warp, 
and are Cheaper than other Grates. Send for circular. 
5 13 W. W. TUPPER & CO., 206 West st., New York. 



ANDERSON'S PATENT MITLEY SAW 
. Hangings. The oscillating lower Muley and self- 
adjusting rake upper Muley perform H more work with 
K less power than any other. COE & WILKES, Paines- 
ville, Ohio, sole manufacturers, except for the States of 
Maine and Pennsylvania. Send for circulars. 15 8 



ANTED — AGENTS — $75 

to $200 per month, everywhere, 
male and female,to introduce the 
GENUINE IMPROVED COM- 
MONSENSE FAMILY SEWING 
MACHINE. This Machine will stitch, hem, fell, tuck, 
quilt, cord, bind, braid, and embroider in a most superior 
manner. Price only $18. Fully warranted for five years. 
We will pay $1000 for any machine that will sew a stronger, 
more beautiful, or more elastic seam thau ours. It makes 
the "Elastic Lock Stitch." Every second stitch can be cut 
and still the cloth cannot be pulled apart without tearing 
it. We pay Agents from $75 to $200 pL*r month and expen- 
ses, or a commission from which twice that amount can 
l>emade. Address SECOMB & CO„ 

Pittsburgh, Pa., Boston, Mass,, or St, Louis, Mo. 
CAUTION.— Do not be imposed upon by other parties 
palming off worthless cast-iron machines,under the same 
name, or otherwise. Ours is the only genuine and really 
practical cheap machine manufactured. 16 13 



RBALL & CO., Worcester, Mass., Mann 
• facturers of Woodworth's, Daniel's, and Dimen- 
sion Planers; Molding, Matching, Tenoning, Mortising 
Shaping, and Boring Machines : Scroll Saws, Re-Sawing. 
Hand Boring, Wood Turning Lathes, and a variety ot 
other Machines for Working wood. Also, the best Pat- 
ent Door, Hub, and Rail Car Mortising Machines in the. 
world. U3T" Send four our Illustrated Catalogue. 

RICHARD BALL. E. P. HALSTED. 

13 tf 

B BONZE WOBK. 

HAVING FITTED UP OUR FOUNDER!" 
with special reference to the above class of Work, 
we are now prepared to fill with promptness all orders 
for Bronze Castings o f every descr lptio n . 
ROBERT WOOD & C O., 1136 Ridge Avenue, Philadelphia. 
10 13* 

Excelsior Lubricator. 

PATENTED AUG. 25th, 1868.— For Cylin- 
ders of Engines. A very Superior and Durable arti- 
cle manufactured by B. E. LEHMAN, 

Lehigh Valley Brass Works, Bethlehem, Pa. 
Descriptive circular and price list sent on application* 
4 tf 



BRISTOL FOUNDERY CO., 
BRISTOL, CONN. 
Manufacture Light Cast-iron Goods to Order. 



14 4* 



STEAM HAMMERS, TURN-TABLES, and 
Foundery Cranes. Address 
14tl" GREENLEAF & CO., Indianapolis, Ind. 



Woolen Remnants 

AT FACTORY PRICES. 

IW Samples and Prices sent Free. Address PAUL, the 
Remnant Man, Providence, K. I. 14 8 



T>TT/HT7^ TO The only man who makes 
J3 U \_^-t\- -Lio a machine that will mortise 
or bore Blind Stiles for fixed or rolling slats m knotty 
pine or hard wood, leaving the mortise clear of chips; 
doing the work with a Traversing Burr instead of chiBels. 
15 4 MARTIN BUCK, Lebanon, N. H. 



Blake's Patent Gages, 

FOR HIGH OR LOW PRESSURE STEAM, 
Vacuum, Hydraulic, Air Blast.Testing Gas Pipe, and 
Dentist's use. Also, Water Gages, Marine and Loco- 
motive Clocks, Registers,or Revolution Counters. Gages 
of any make or pattern repaired. 

PERKINS, LIVINGSTON & POST, 
15 tf Sole Manufacturers, Cincinnati, Ohio. 

Early Bose Potato. 

ONE lb. EARLY ROSE 
sent by mail, postpaid, $1. 4 
lbs. EARL.Y ROSE, sent by 
mail, postpaid, $3. Best Spring 
Wheat in the World; the earliest 
and most productive Corn ; won- 
derful yielding Oats — white and 
black— weighing 45 pounds to the 
bushel ; Spring Barley; Grass Seeds; 

Fowls; Eggs; Hogs; the great Feed Cutter. Send for 
the EXPERIMENTAL FARM JOURNAL-most valuable 
Magazine issued in this country— only $l - 50 per year. 
Subscribe if you want to make your Farm pay. 
Address 

GEORGE A. DEITZ, 
15 4 Chambersburg, Pa. 

(&9AK A MONTH. TO AGENTS. JQ 

t]DjmJ ±tj New and Useful Articles. Address x»7 
6 13 JOHN J. HOWARD & CO., Alfred, Me. 



"ARD'S PATENT SPOKE MACHINES. 



The Best in Use. State, County.and Town Rights 
for sale. Also, Machines manufactured by WILLIAM B. 
LEWIS & CO., at Naugatuck,Conn. Send for circular. ■ 
10 16* 



Steam Engines and other Machinery for 
Sale at a great Sacrifice ! 

ONE 45-H. P., new; three 12-H. P. Porta- 
bles, new, and among the best ever offered to the 
public; one 20-tun Band Wheel, 20 feet diameter, 33-inch 
face, rim very heavy ; one new Sugar Mill, rolls 24 inches 
diameter, 4K feet long ; two 42-incn Alden Blowers ; one 
Dudgeon Steam Hammer, 10-inch bore by 30-inch stroke, 
with Heating Furnace, Castings, Boiler, Crane, r.nd all 
lixtures complete, and nearly new ; six sets of best Oil 
Well Tools, at seventy-five dollars per set. Apply at 
South Brooklyn Steam Engine Works, Brooklyn, N.Y. . 
14 4 ______ ________ 

SAW MILLS, PLANERS, MATCHERS, etc., 
by S. HEALD & SON, Barre, Masa. 



AMERICAN TINNED 
SHEET IRON. 

Coating uniformly over the entire sheet, by an entirely 
new and patented process. All sizes and gages on hand 
and made to order. 

H. W. BUTTERWORTH & SON, 
9 8* eow tf 29 and 31 Haydock st., Philadelphia, Pa. 




09 



ILLUSTRATED PRICE LIST of P. S. Stubs 
Tools and Files, Twist Drills and Chucks, Steel Let 
ters and Insures, Screw Plates and Taps.Machine Screws 
Emery Wheels, etc., free to any address. 
GOODNOV & WIGHTMAN, 23 Cornlull, Boston, Mail 
15 eow tf 



MEBBICK & SONS, 
Southwark Foundery, 

430 Washington Ave., Philadelphia, Pa., 

MANUFACTURE NASMYTH & DAVY 
STEAM HAMMERS, 

CORNISH PUMPING, BLAST, HORIZON- 
TAL, VERTICAL, AND OSCIL- 
LATING ENGINES. 

Gas Machinery of all descriptions. 
Swgrar Refineries fitted up complete, with all mod 
em apparatus. 
New York office, 



11 eowti 



62 Broadway. 



PLATINUM.?* 



13 3eow« 



.M.RAYNOR, 

748 Broadway, N.Y. 



MASON'S PAT'T FRICTION CLUTCHES 
are Manufactured by V 
idence, R. I. Agents, R. BROOKS & CO., 123 Aye. D, New 



are Manufactured by Volney W. Mason & Co., Prov- 
~ " Agents, R.BtiOOKS& CO., 123 Aye. D, New 
YorS ; TAPLIN, RICE _ CO., Akron, Ohio. 2 tfeow 



Brick Machine. 

LAFLER'S NEW IRON CLAD HAS MORE 
advantages combined in one macnine than any other 
ever invented. It makes common brick of very superior 
quality. By a slight change, press brick are made with- 
out repressing. With Lafler's Patent Mold, beautiful 
stock brick are made. This machine was awarded first 
premium at the N. Y. State Fair, 1865, 1861, 1868. For de 
scriptive circular address J. A. LAFLER & CO., 
5 tf eow Albion, Orleans county, N. Y. 



MACHINERY.— S. C. HILLS, No. 12 Piatt 
st.. New York, dealer in all kinds of Machinery and 
Machinists' supplies. 
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Advertisements will be admitted on this page at the rate of 
$1.00 per line. Engravings may head advertisements at 
the name rate per line, by measurement, as the letter- 
press. 

The Lillingston Paint. 



Lillingston Paint, is made of the very best 
White Leads or best Zincs, best Linseed Oils, 
and best Dryers, improved by a new chemical 
process, forming a Paint possessing the most 
remarkable properties for economy, brilliancy, 
and durability. 

Lillingston Paint, pure white, is by far the 
the best article in market for house painting and 
every other kind of work. 

It dries with a hard, smooth, and splendid 
surface, which resists water, salt or rain, and 
always keeps clean, bright, and fresh. 

It does not chalk or soften by years of expos- 
ure to the weather. 

It stands hard and firm under the hottest sun 
or long continued rains. 

It keeps cleaner, looks better,and lasts longer 
than other paint. 

For dwellings and buildings of wood, brick, 
or iron, ships, steamboats,railroad cars,wagons, 
f urniture/vvooden ware, agricultural and house- 
hold implements, machinery, and all work re- 
quiring durable and handsome protection, it is 
unequaled. For southern and tropical climates 
it has no equal. 

Few Painters or customers, who have once 
given the LILLINGSTON PAINT a fair trial, 
will use any other. 

Lillingston Paint, Puke White, is put 
up mixed ready for immediate use, and will 
keep good for years. All you have to do is to 
pour it out an.d go to work with your brush. 
Any surplus may be returned to the barrel or 
keg. THERE IS NO WASTE. For conven- 
ience it has no equal. All the colors and var- 
nishes mix with it in the usual manner. 

Lillingston Paint is sent by express to all 
parts of the country. Single gallons $3'30 ; 
half bbi, 16 gallons, $50 ; per bbl., 32 gallons, 
$96. 

At these rates, on every $100 required for 
the best ordinary paints, you save over $35, 
clean cash, by using the Lillingston Paint. It 
is unquestionably the cheapest and best paint 
ever brought before the public. 

All Painters should keep one or more barrels 
of Lillingston Paint on hand, as it stands.ready 
mixed, for any length of time ; the lead or zinc 
and oil do not separate by standing like the or- 
dinary paints. By using Lillingston Paint, you 
save all the labor of mixing and get a superior 
article, which works easier, goes further, and 
always gives satisfaction to you and your cus- 
tomers. 

All persons who are about to paint their 
buildings should direct their paintera to use 
IJllingslon Paint. Yon thus make sure of get- 
ting a really good article. It may be obtained 
through all respectable dealers, or ordered di- 
rect as below. 

Address all orders and make all drafts pay- 
able to 

LILLINGSTON PAINT CO., 

530 Water Street, New York city. 



PATTERN LETTERS to put on Patterns 
for Castings, etc.KNIGHT BEOS.,Seneca Falls.N.Y. 

1 24*os 
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VALUABLE PATENT FOR SALE— 
L. M. STEARNS, Cardiff, N. T. 



HARDWARE AND OTHER FINE GRAY 
Iron Castings, made at Lowest Prices, delivered in 
New York. Address D. T. JONES & CO., 

17 4os Reading, Pa. 

N. F. BURNHAM'S 

NEW TURBINE 

Water Wheel 

IS acknowledged to be the sim- 
plest in construction, most durable, 
and efficient Turbine known. For Illus- 
trated and Descriptive Pamphlet address 
N. F. BURNHAM, York, Pa. 
17 10 eowos 




THE AMERICAN HATTERS' Conforma- 
teur, or Conformer, Invented and Manufactured by- 
Samuel Clarke, 20 West 13th st. Used by the Principal 
•and Best Hatters in the City and Country.and recognized 
by them as being very greatly Superior to any other con- 
struction. Tliev are the only article made that can be 
relied upon to make a fit. The price is no consideration 
compared to their quality. They produce business. Send 
tor a circular. los* 



Wright's Patent 

CIRCULAR Cutting: and Punching Machine, 
will Cut, Punch, and Bend Sheet Metal, at one pro- 
cess, with plain or scolloped edge, an* any width up to 
4K inches, thereby saving several different handlings, 
.piercing the holes at equal distances, and bending it at 
an ex,act angle. It is especially adapted for Trunk Mak- 
ers, in making the corner Irons.but can be used for many 
v other purposes, and. is the most simple and perfect ma- 
i.machine ever invented. Manufactured by 
XI 3os W. T, & J. MERSEREAU, & Duane st.,N.Y 



Ball,Bl&ck&Co., 

565 and 567 BROADWAY, 

MANUFACTURERS OF 

ENGLISH STERLING 

Silver Ware. 

THE FACILITIES OF BALL, BLACK & 
CO. FOR MANUFACTURING, ENABLE 
THEM TO OFFER A LARGER VARI- 
ETY OF PATTERNS, AND AT LOW- 
ER PRICES THAN ANY OTHER 
HOUSE IN THE TRADE- 



" The Franklin Brick Machine " 

Tempers the clay, brings out the molds, and makes 2,500 
to 3,500 first-class Bricks per hour, with only eight men 
and two horses, or 4,000 to 5,000 per hour by steam power, 
has no complex machinery to be getting out of order or 
breaking down. No pay required until after the machine 
has performed as above on yard of the purchaser. J. H. 
RENICK, No.,71 Brqadway (Room No 28), New York. 
17 4os 



A reliable time-keeper is how an article 
of necessity to every one, and as such the 
Genuine Waltham Watches, wit h" th e late 
icerior to 111! others, 
fogs Joy Express, with 
iver/, (-■ o^aKy part of 



m proven ents.'are si 
We send single [i/Vat 
bill to co llect\or -.eU 



the counl ry, at 'areal ly rsfducle d prices ; and 
allow the purchaser to open the package 
and examine the Watch before paying.and 
if afterward itd lesnc/Tgrfe satisfaction, we 
■will exchange ii or refund the money. Solid 
Silver HuntingjWaB^hes0i8; Gold/Hunt-' 

Lng Watches, $70 Every Watch warranted; 

by special certificate from the American; 
Watch Co.- We send our Price List, which 
explains tl e j^ifftkent^dn Is/rgi^esX^we^ht 
and|q\ay/b ofthe aa ;esV v ithWices o/each 
to :|ny'a&c r<*s, pcfel p$c oh&pplLcktion,' 
DojJ»ty5rdj rcQVjjzclitill yo u hav a serfcfora 
Price List, and when you write please state 
in what paper you saw this notice. Address 
in full, HOWARD & CO. Jewelers and 
Silversmiths, No, 619 Broadway, New York. 

ISostt a*-->r-^*^ 



BRICK AND TILE MACHINE. 




tical operation uy caning on 

No. 208 Broadway, New York ; 



THIS MACHINE is con- 
structed and operated on a 
dlit'erent plan from all others, and 
therefore should not be confounded 
with them. We do not wish to bear 
the odium justly attached to other 
Brick Machines. We only ask a fair 
examination of ours on its own 
merits. 

No Molds are used with this 
Machine. 
Any intelligent brick maker will, 
after an examination of ten min- 
utes, be convinced that this is the 
Only "Way of Producing Perfect 
Brick, and he will then know why 
All Other Machines have Failed. 

It can be changed in fifteen min- 
ntes from a Brick Machine to a Tile 
Machine. Every Communityshould 
have one of our Machines, to make 
their own Brick and Tile, the price 
being low, and any intelligent per- 
son can work it. It is the Best, 
Strongest, and Cheapest Machine 
Ever Offered to the Public. State 
and County Rights for Sale. De- 
scriptive Circulars sent on applica- 
tion. Machines can be seen in prac- 
HOTCHK13S milCK MACHINE CO., 
143 Main St., Cincinnati, Ohio ; 411 Chestnut st, St. Louis, Mo. 



For Sale, 

ABEAM STEAM ENGINE, with Cylinder 
'24 in. diam. by 48 in. stroke, with 2 vacuum pumps, 
2U in. diam. by 24 in. stroke, and 2 water pumps, 8 in.dlam. 
by 24 In. stroke. The Engine is a very good and substan- 
tial one, built by the Novelty Iron Works, and is now 
working in a Sugar Refinery, where it can be seen. It 
can be used both as a high or low-pressure engine, and is 
suitable for an v Mill or Factory. For particulars address 
A. & F. BROWN, 57, 59, and 61 Lewis st., New York. 
17 l«ostf 



For Machinists" Tools, 

DP SUPERIOR QUALITY, WITH ALL 
Modern Improvements. Also, Improved Nut and 
Boit Machinery. Address K. A. BELDEN & CO., 
10 2osistf New Haven, Conn. 



PATENT SOLID EMERY WHEELS, 
Specially adapted to Grinding Saws, Mills.and Edge 
Tools. Solid Wheels for Brass "Work, warranted not to 
Glaze. Also, Patent Emery Oil and Slip Stones, the best 
article in use for Planer Knives, iarpenters' Tools, and 
for Finishing Down Iron Work. NORTHAMPTON EM- 
ERY WHEEL CO., Leeds, Mass. 8 tf os 



J RON MASTERS' LABORATORY.— 

JL Having had great experience as a Chemist and Met- 
allurgist, I am prepared to undertake Assays of Ores, Pig 
Iron, Slags and Fluxes, upon a very moderate scale of 
charges. ADOLPH OTT, 22 1st Avenue, New York city. 
14 4*os 



"PHILOSOPHICAL INSTRUMENTS. 

X Price Lists sent free upon application to 

Francis & MilUgan, 

126 South 8th St., Philadelphia, 
The attention of Professors is called to our Improved 
Form of Holtz's Electrical Machine. 11 4*oseow 



C^HICOPEE SEWING MACHINE.— 
J lst-Class,and fullv licensed. Agents Wanted. For 
terms, address CHICOPEE S. M. CO., Boston.Mass. 8 osl3 




Woodward's National 

x n ARCHITECT. 

JfeldlkiR! 4 A Practical Work, 

A V ,i i Just Published, 

ftfMwP* "" * \ containing 1,000 De- 

awIP^i^Ilfe * ila»> signs, Plans, and De- 

gaafiHB -f tails to Working Scale, 
of Country, Suburban, 
and Village Houses, 
with s pecincations and 
estimate of cost, quar 

— — --■■ to volume. 

PRICE Twelve Dollars, postpaid. 

ALSO NEW EDITIONS OF 

Woodward's Cottages and Farm Houses. 188 

Original Designs and Plans. Postpaid $1*50 

Woodward's Suburban and Country Houses. 

78 Designs and Plans. Postpaid $1*50 

Woodward's Country Homes. 150 Designs and 
Plans. Postpaid $1*50 

Wheeler's Rural Homes. Original Plans and De- 
signs. Postpaid $2 

Wheeler's Homes for the People. 100 Original 
Designs. Postpaid $3 

Jacques' Manual ot the House. 126 Designs and 
Plans. Postpaid $1-50 

Rural Church Architecture. Designs for Churches, 
exemplified i n Plan B.ElevationSiSectlons, and Details- 
By Upjohn, Ken wick, Wheeler, wells, Austin, Stone, 
Cleveland, Backus, Reeve, etc. 1 folio vol., printed 
in colors, 45 plates. Postpaid $12 

EST' Send stamp for Catalogue of all Baoks on Architec- 
ture. Address GEO. E. WOODWARD, Publisher, 
14 tf 191 Broadway, New York. 



FACTORY, WITH WATER-POWER, FOR 
sale at Binghamton,N. T. 3-story, 80-ft.by SO, lot 
164 feet square. Six minutes walk from Postoflice. Ap- 
ply to E. M. & J. P. NOTES. 
15 4os 




WATER WHEELS. 

STEVENSON'S 

Duplex Turbine, 

NOT Equaled by any wheel in existence. — 
Great economy of water. The only wheel suitable 
to variable streams. Illustrated Pamphl i with Useful 
Tables sent free. J. E. STEVENSON, 

12 lOos 83 Liberty St., New York. 



WIRE ROPE. 

Manufactured by 

JOHN A. ROEBLING, 

Trenton N. J. 

J70R Inclined Planes, Standing Ship Rigging, 
1 Bridges.Ferries.Stays or Guys on Derricks & Cranes, 
Tiller Kopes, Sash Cords of Copper and Iron, Lightning 
Conductors of Copper. Special attention given to hoist- 
ing rope of all kinds for Mines and Elevators. Apply for 
circular, giving price and other information, 
os 14tf 



WM. D. ANDREWS & BROTHER, 

414 Water St., New York, Manufacture 
Patent Smoke-burning & Superheating Boilers 
that are safe. DKAINAGE and WRECKING PUMPS, to 
pass larae bodies of Water, Sand.and Gravel. HOISTINTJ 
, i i -,. 1 notion Grooved and, Noiseless, or with 
Gearing. OSCILLATING ENGINES from half to two 
hundred and fifty-horse power. All of these Machines 
are Light, Compact, Durable, and Economical. 1 tfos 



POOLE cb HUNT, Baltimore, 

Manufacture 

Leffel's Double Turbine Water Wheels, 

For use in the Southern States. 
8 13os* 




Reynolds' 

Turbine Water Wheels. 

No Complex, Duplex, or Triplex 
complications. All such are costly, 

Scrishable, easily clogged, inaccessi- 
le. Mill Gearing, Shafting.and Pul- 
leys. Send for Illustrated Pamphlet. 

GEORGE TALLCOT, 

96 Liberty St., New York. 



SOLID EMERY WHEELS— Silicate or Vul- 
canite ; the only trustworthy wheels made. NEW 
YORK EMERY WHEEL CO., 13 ISeekman st., N. Y. 
13 5*os 




IiNAPP & CO., 

8 and 10 John St., N. Y. 



ASBESTOS. 

This wonderful mineral differs from all others in possess 
ing fine, silk-like fibers, which are indestructible bv fire 

ASBESTOS ROOFING 

Is a CHEAP and RELIABLE substitute for Slate, Tin 
etc., adapted for all climates,and can be easily applied. 

ASBESTOS ROOF COATING 

Is a fibrous, water-proof coating for preserving Tin 
Shingle, Canvas, and Felt Roofs. Prepared ready for use 

ASBESTOS CEMENT 

Is a flbrousmaterial, to be applied with a trowel, for re- 
pairingleaks around Chimneys, Dormer Windows, etc. 

ASBESTOS SHEATHING FELT 

For use under Slate, Shingles, etc., and under Weather 
Boards, in place of filling in with brick 

DESCRIPTIVE CIRCULARS, 

Prices and any further desired information will be fur- 
nished free by mail on application to 

H. W. JOHNS, 



Manufacturer of Improved Roofing Materials, Preserva- 
iroof Paints, Boiler Felting, etc. 



tive and Fire- 



and Fire-proot Paints, Boiler Felting, etc. 

78 WILLIAM ST., NEW YORK, 



HBOARDMAN, Lancaster, Pa. — Superior 
• Patent Cork-cutting Machinery,Hard-laid Twine, 
Cord, and Rope Machinery, with Pat. Stop & Condenser. 
15 9* tf 



The Harrison Boiler 

THIS IS THE ONLY REALLY SAFE 
BOILER in the market, and can now be furnished at 
a GREATLY REDUCED COST. Boilers of any size 
ready for delivery. For circulars, plans, etc., apply to 

HARRISON BOILER WORKS, 

Philadelphia, Pa.; J. B. Hvde, Agent, 119 Broadway, New 
York; or, to John A. Coleman, Agent, 53 Kilby street 
Boston, Mass. 6 tl'os 

PURVEYING INSTRUMENTS,— 

O Transits, Levels, Surveyors' Compasses, etc., etc. 
Drawing Instruments of every description, Chesterman's 
Metallic and Steel Tape Measures. Priced and Illustrated 
Catalogue sent on application. 

WM. Y. MCALLISTER, 
16 4os 728 Chestnut St., Philadelphia, Pa. 



/CHESTERMAN'S WIRE- WOVEN TAPE 

\J MEASURES, No. 34 L, from S3 feet to 100 feet lone 
Chesterman's All Steel Tape Measures, No. 38 

L, from 3 to 100 feet long. JAS. W. QUEEN, & CO., Im- 
porters 124 Chestnut St., Phila. Priced lists sent free. 
13 os 8« 



B.F.STURTEMNT'S 



improved — — ; 



H PRE S SURE BLOWERS 

MANUFACTORY & SALES ROOM I 

73 ."SUDBURY. ST. BOSTON. 



I 



IRON PLANERS, ENGINE LATHES, 
Drills, and other Machinists' Tools, of Superior Qual- 
ity, on hand and finishing. For sale Low. For Descrip- 
tion and Price, address NEW HAVEN MANUFACTUR- 
ING CO., New Haven. 5 tf os 




£ circiilaR^ohcsavis ^> 

»A"pskEQUIRE 'N0CUMMING>:Sv 



^^^^^ 

Factory, Trenton. N. J Office, No.« Jacob st.,N.Y 

m~ Branch Office for Pacific Coast, No. 606 Front St., 
San Francisco, Cal. 17 os tf 



T7 , "P~E*TC* —Our New Catalogue of Im- 

r' At tlJ-VJm proved STENCIL DIES. More than 
(SrtAA A MONTH is being made with them 
3n>£\7v/ S. M.SPENCER & CO., Brattleboro Vt. 



Root's Wrought Iron Sectional 

Safety Boiler. 

OVER 100 SOLD— TESTED TO 300 lbs., 
no large sheet-iron shell to explode. Economical 
and Durable. All sizes on hand. Also, Steam Engines, 
Steam Pumps, etc. Send for Pamphlets and Price Lists. 
JOHN B. ROOT, 
15 13os 95 and 9'< Liberty st., New York. 




^UPPER PAT. FURNACE GRATE BAR 

| Received the Highest Premium ever awarded in the 
United States (aSilver Medal), and " Honorable Mention 
at the Paris Exposition." Guaranteed More Durable.and 
to make More Steam, with Less Fuel, than any other Bar 
in use, and are cheaper. Send for Pamphlet. 

17 2*os L. B. TUPPER, 120 West st., New York. 



Tj^OR ALL LIGHT WORK 

EBICSSON'S 

Caloric Engine 

FURNISHES THE MOST 

ECONOMICAL, DURABLE, RELIABLE 
POWER. 

GEEATLT IMPROVED AND REDUCED IN PRICE. 
10 ostf JAMES A. ROBINSON, 164 Duane st, N. T. 



THE Tanite Emery Wheel Cuts Fast, Does 
not Glaze, Gum, Heat, Smell, and is Cheap. For cir- 
culars address THE TANITE CO., Stroudsburgh, Pa. 
15 tfos 



JUTE FACTORY FOR SALE.— Factory for 
the Manufacture of Jute Carpets, Burlops, & Twine. 
Apply to TODD & RAFl'ERTY, No. 4 Dey St. 

13 5bs* 



TNCREASE TWIST DRILLS, FLUTED 

JL HAND REAMERS, exact to Whitworth's Gage, and 
Beach's Patent Self-centering Chuck, manufactured by 
Morse Twist Drill and Machine Co, New Bedford, Mass. 
1 ostf 



PATENT BAND-SAW MACHINES 
Manufactured by FIRST & PRYIBIL, 175 and 177 
Hester st. New York. Send for circular. 6 13os* 



H 



jLondon 48 Cannon street. 

KOHNSTAMM, 

Manufacturer of 

ULTRAMARINE, 



And Importer of English, French, and German Colors, 
Paints, and Artists' Materials, Bronzes, and Metals. No,3 
Tryon Row, New York, opposite City Hall. lfi 13os 



EK-WliWW.M 



FROM 4 TO 200-HORSE POWER— 
Including COBLTSS PATENT CUT- OFF EN, 
01 21 ES. SLIDE VALVE STATIONARY ENGINES, 
and PORTABLE ENGINES. Also, IMPROVED CIS, 
CULAR SAW MILLS, etc.. 
Send for Descriptive Circular and Price List. 

WOOD & MANN STEAM ENGINE CO., 

UTICA- V. ... 
B^~Warerooins 42 Cortlandt st. New York, and 201 and 
803 South Water st, Chicago, 111. 21 lSeow 08 



) 1869 SCIENTIFIC AMERICAN, INC. 



